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（パンジャブ州）や Oberai，Prasad and Sardana[41]（ビハール州・ケーララ州・ウッタルプラデシュ
州），Banerjee[1]（デリー）がある．ごく最近ではたとえば Keshri and Bhagat[28][29]がインドの全国
標本調査（NSS）をもとに移住者の特性などを考察している．
2図を用いた HTモデルのわかりやすい説明が Corden[20]と Corden and Findlay[21]にある．







うな政策が採られた例はいまのところない（Lall, Selod and Shalizi [36, p.15]）．
6 第 1章 はじめに
な制約を加えることは人道的とはいえないため，都市の失業解消のためには農村と農
業の開発が重要であるとの意見で多くの識者たちは一致している（たとえば Todaro






















5たとえば都市賃金の内生化（Calvo[18]や Stiglitz[47][48]）や資本移動（Corden and Findlay[21]），
農村での都市雇用機会のサーチ（Fields[22]），都市での非公式な労働（Fields[22]），教育による雇用確
率の違い（Fields[22]）．
6開発経済学の観点から労働移動の理論をサーベイしたものにBardhan and Udry[6]の 5章やBasu[10]
の 8 章がある．国際経済学の観点からは Khan[33] を参照せよ．実証研究や事例も含むサーベイには




























8こうした事実を明らかにした綿密な村落調査の先駆けは Bardhan and Rudra[5]（西ベンガル州・ビ
ハール州・ウッタルプラデシュ州）である．その後の綿密な村落調査としてはたとえば Sarap[44]（オリッサ
州），より最近ではMisha[37][38]（オリッサ州）やGill[26]（パンジャブ州），Bhaumik and Rahim[15][16]









11連結取引の理論のサーベイに Bell[12]や Bardhan and Udry[6]の 9章，Basu[10]の 14章，Ray[43]
がある．連結取引の理論の論文集に Bardhan[4]がある．



















































第2章 Theory of Unemployment in
Dual Economy
2.1 Model
Consider two districts, the urban and the rural. The urban district consists of
one city where there are many identical producers. On the other hand, the rural
district consists of l > 1 identical villages. In each village, there is one landowner
and n > 1 laborers. The landowner is a producer and also a consumer. Laborers,
who are consumers, are identical in all aspects except for an endowment of urban
labor. We assume that there is no mobility of labor between villages. Each laborer
chooses to work either in the city or in a village.
We have two stylized periods, the lean and the peak. In reality, landowners need
a few laborers, say, for cultivating and seeding in the lean period, which is followed
by the peak one with so many laborers, say, for harvesting and threshing. We
assume that period 1 is the lean and period 2 is the peak. We also assume, to keep
things simple, that urban producers produce a commodity in period 1, while rural
landowners produce a commodity in period 2. We call the commodity produced in
period t commodity t, t = 1; 2.
In each village, a landowner, who is a producer, acts as a monopolist. A landowner
employs all laborers who want to work in a village to produce commodity 2. Each
laborer initially owns the same unit of rural labor and therefore earns the same wage,
which may be lower than those each earns if employed in the city. In period 1, no
commodity is produced in the village, and so every laborer earns no wages and needs
to borrow to ﬁnance consumption. Hence the landowner also gives consumption
loans to his employees. In the city, on the other hand, each producer uses capital
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and labor to produce commodity 1. Capital is initially owned by rural landowners,
who are consumers. The laborers who want to work in the city may not get a job. In
that case, they receives nothing. But, if employed, we assume that a laborer can earn
a wage proportional to her urban labor endowment. We assume that each laborer
knows the probability of urban unemployment. Comparing the expected utilities she
would gain, each chooses to work either in the city or in a village.
We shall develop a simple general equilibrium model with two products and two
factors of production where the employment rate is endogenously determined. Since
villages are identical, focus now on one village and the city before deﬁning unem-
ployment equilibrium.
2.1.1 Consumer’s utility maximization
Consider consumers, who consist of laborers and a landowner. Each laborer has the
same utility function u(c1; c2) from R2+ into R, where ct be the consumer’s consump-
tion of commodity t, t = 1; 2. We assume, for simplicity, that a landowner also has
the same utility function as laborers. We place the following standard assumptions
on u.
Assumption2.1 u is continuous, quasi-concave and increasing over R2+, strictly
quasi-concave and strictly increasing over R2++, and satisﬁes u(0; 0) = 0.
Furthermore, it satisﬁes
Assumption2.2 u is homogeneous of degree m (0 < m 6 1).
Laborer’s utility maximization
Each laborer initially owns one unit of rural labor. But the endowments of urban
labor diﬀer across laborers and are parameterized by a. We call a laborer who initially
owns a units of urban labor a laborer of type a. We denote the set of possible types
of laborers by [0; a¯], where a¯ is ﬁnite. We assume that a is distributed according to
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a continuous density function g with g(a) > 0 for all a 2 (0; a¯) and R a¯0 g(a)da = n.
The associated distribution function is G. We assume
Assumption2.3 G is strictly log–concave over (0; a¯].1 That is, g=G is strictly
decreasing over (0; a¯].
Each laborer chooses to work either in a village or in the city. We assume that
the former results in perfectly certain outcome, but the latter is an alternative with
uncertain outcome. For, in reality, it may be easier to ﬁnd employment in a vil-
lage because a laborer can use her connections. On the other hand, chance may
play a bigger part in ﬁnding a job in the city, and so a laborer may face a risk of
unemployment.
We assume that the laborer who wants to work in a village is always employed by a
landowner. But it is in period 2 that wages are paid. Thus the laborer has to ﬁnance
consumption in period 1 by borrowing. We assume that the laborer, who gives no
asset as a security, has no option but to borrow from her employer. For there exists
no legal machinery in the rural district to enforce repayment. As in Basu [8], given
that no such government machinery exists, it is highly likely that the debtor will get
away. Hence lending money to strangers can be risky. Thus a lender gives credit
only to those with whom he has other dealings. Then, since the debtor who defaults
totally also loses other dealings at the same time, it is very unlikely that the debtor
will not repay.




u(c1; c2) subject to c1 + ¶c2 = ¶w; (2.1)
where ¶ ´ 1=(1 + i) > 0, which means the exchange rate of commodity 1 for com-
modity 2 between a laborer and a landowner. The laborer’s budget constraint is
expressed at the beginning of period 1. She borrows c1 units of commodity 1 from a
1For a list of log–concave distributions, see Bagnoli and Bergstrom [13].
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landowner in period 1 and has to pay the same unit of commodity 2 back in period 2
with interest at a rate of i, which may be a non–positive number. In period 2, she
works for the landowner for a wage of w > 0 and can therefore aﬀord to purchase
w¡(1+i)c1 units of commodity 2. By Weierstrass’s Theorem, there exists a solution
to problem (2.1). If ¶w = 0, (0; 0) is a unique solution to the problem. We assume
Assumption2.4 The solution to problem (2.1) is interior for all (¶; ¶w) 2 R2++.
As a consequence of the strict quasi-concavity of utility function, the interior
solution is unique. For each (¶; ¶w) 2 R++ £ R+, a function that assigns the
unique solution to problem (2.1) is denoted by ct(¶; ¶w); t = 1; 2. We also denote
u(c1(¶; ¶w); c2(¶; ¶w)) by V (¶; ¶w). Since u is increasing over R2+, Assumption 2.4 and
u(0; 0) = 0 implies V (¶; ¶w) > V (¶; ¶ ¢ 0) = 0 for all (¶; ¶w) 2 R2++. We assume
that commodity 1 is gross substitute when the income expressed at the beginning of
period 1 is unity, that is
Assumption2.5 dc1(¶; 1)=d¶ > 0 for all ¶ > 0.
For example, this condition holds with equality if u is the Cobb–Douglas utility






1=½, where µt > 0 for all t and ½ 2 (0; 1).
In the city, on the other hand, a job is assigned by a lottery. For we assume that
a laborer of type a knows that her type is a, but urban producers do not know it
before employing the laborer. After employing laborers, each producer learns his
employees’ types. We assume that each laborer receives a wage proportional to her
type if she gets a job and nothing otherwise. We denote an employment rate observed
in a market, or a market rate of employment a laborer expects, by e 2 (0; 1]. 1 ¡ e
then represents the unemployment rate observed in the market.
Thus, if she chooses to work in the city, a laborer of type a behaves as follows. With
a probability of 1 ¡ e, she is unemployed. She then earns and therefore consumes
nothing in each period. Since u(0; 0) = 0, she gets V (R; 0) = 0, where R ´ 1=(1 +
r2) > 0 is the exchange rate of commodity 1 for commodity 2. With a probability of
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u(c1; c2) subject to c1 +Rc2 = °a: (2.2)
Her budget constraint is expressed at the beginning of period 1. In period 1, she
earns a wage of °a, where ° 2 (0; 1] is the per–endowment wage rate. Consuming
c1 units of commodity 1, she lends the rest to the market. In period 2, she lives
on the interest earning. That is, she can receive °a¡ c1 units of commodity 2 with
interest at a rate of r2, which may be a non–positive number. As before, we denote
a unique solution to problem (2.2) by ct(R; °a); t = 1; 2, and u(c1(R; °a); c2(R; °a))
by V (R; °a).
In many migration models so far developed, which are partial equilibrium ones,
a laborer decides where she works in order to maximize her expected income (see,
for example, Harris and Todaro [27]). In Iritani and Sumino [35], which is a general
equilibrium one, a laborer takes her utility into consideration when choosing a con-
sumption bundle, but she maximizes her expected income when deciding where to
work. The assumption that a laborer behaves as a maximizer of expected income is
for simplicity and is relaxed in this paper. We instead assume that a laborer behaves
as a maximizer of expected utility. Thus, facing the probability of urban employment
in the market, every laborer chooses to work either in a village or in the city by com-
paring the expected utilities. Formally, given (¶; w;R; e) 2 R++£R+£R++£ (0; 1],
a laborer of type a chooses to work in a village if a satisﬁes
eV (R; °a) 6 V (¶; ¶w); (2.3)
and in the city otherwise. We assume, for convenience, that a laborer chooses to work
in a village if she is indiﬀerent to the choice of place to work. Since V (R; ° ¢0) = 0 6
V (¶; ¶w), there exists a laborer type who chooses to work in a village. Since V (R; °a)
is strictly increasing in a, if a laborer of type a chooses to work in a village, so do all
laborers with types less than a. We denote the highest laborer type who works in a
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village by aˆ. Formally,
aˆ ´
8>><>>:
a0 if there exists a unique a0 2 [0; a¯] such that eV (R; °a0) = V (¶; ¶w);
a¯ if eV (R; °a¯) < V (¶; ¶w):
We denote a function that assigns aˆ for each (¶; w;R; e) by a(¶; w;R; e).
Landowner’s utility maximization
A landowner has an endowment of K¯ > 0 units of capital. She rents it to urban
producers and receives a rental of r1K¯ in period 1, where r1 > 0 is the rental rate.
Note that the rental rate r1, which is a return for capital, is not equated with an
interest rate on consumption loans r2. It is true that the returns of assets traded in
the same period must become the same by arbitrage. But, in this paper, the period
in which capital is traded is diﬀerent from the one in which consumption loans are.
That is, a landowner rents capital and receives a rental in period 1. On the other
hand, lenders give consumption loans in period 1 and receive them with interest in
period 2.
We express a landowner’s utility maximizing behavior as
max
(c1;c2)2R2+
u(c1; c2) subject to c1 +Rc2 = r1K¯ +R¼(¶(R; e); w(R; e)); (2.4)
where ¼(¶(R; e); w(R; e)) is the maximum level of proﬁts, which are deﬁned in the
next subsection. The landowner’s budget constraint is expressed at the beginning
of period 1. If c1 < r1K¯, the landowner lends r1K¯ ¡ c1 units of commodity 1 to
the market. Thus the total amount she can spend on commodity 2 is her loan
earnings, (1 + r2)(r1K¯ ¡ c1), plus the proﬁt distribution, ¼(¶(R; e); w(R; e)). On
the other hand, if c1 > r1K¯, she borrows c1 ¡ r1K¯ units of commodity 1 from the
market and can therefore aﬀord to purchase ¼(¶(R; e); w(R; e))¡ (1 + r2)(c1 ¡ r1K¯)
units of commodity 2. As before, we denote a unique solution to problem (2.4) by
ct(R; r1K¯ +R¼(¶(R; e); w(R; e))), t = 1; 2.
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2.1.2 Producer’s proﬁt maximization
Next consider producers, who consist of a landowner in a village and producers in
the city.
Landowner’s proﬁt maximization
In a village, a landowner uses labor to produce commodity 2. For the reason
described in the previous subsection, the landowner also gives consumption loans to
his employees in period 1. In other words, a landowner makes joint deals in credit and
labor with each laborer. The landowner oﬀers a package that is stated as a pair of an
interest rate and a wage rate to each laborer. As in Basu [9], we interpret interlinkage
of credit and labor transactions as a consequence of a monopolistic lender’s attempt
to extract consumer’s surplus from a borrower by levying a two-part tariﬀ. If she
accepts a package, a laborer has to work for the landowner for a wage of w in period 2.
But the laborer can take as much credit as she wishes at an interest rate i in period 1.
If she rejects the oﬀer, in this paper, each laborer chooses to work in the city and
gets the expected utility depending on her type. We assume that the landowner does
not know a laborer’s type and oﬀers a unique package to all laborers.
Letting ´ > 0 be an agricultural technical parameter and F : [0; n] ! R+ be a




where ¼(¶; w) is deﬁned by







c1(¶; ¶w)G(a(¶; w;R; e)):
(2.6)
This formulation is similar to Basu [9, p.4], except that the landowner can also control
the number of his employees by choosing (¶; w). We assume that F is continuous
over [0; n] and satisﬁes F (0) = 0. Furthermore, it satisﬁes
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Assumption2.6 F is continuously diﬀerentiable with F 0(x) > 0 for all x 2 (0; n]
and lim
x!0
F 0(x) =1, and is concave over (0; n].
The landowner’s objective function in (2.5) is expressed at the beginning of pe-
riod 2. The ﬁrst term of the objective function implies that, using all laborers who
choose to work in the village, the landowner produces commodity 2. The second term
is the total of wages he must pay to his employees. That is, the ﬁrst two terms repre-
sent his production proﬁts. On the other hand, the third term represents his interest
proﬁts. For the landowner lends c1(¶; ¶w) units of commodity 1, which the landowner
borrows from the market, to each employee in period 1, receives (1+ i)c1(¶; ¶w) units
of commodity 2 from each and repays (1 + r2)c1(¶; ¶w) units of commodity 2 to the
market in period 2. Problem (2.5) says that the landowner does not take his pro-
duction proﬁts and his interest proﬁts into account separately. Rather he chooses a
pair of a wage rate and an interest rate so as to maximize the sum of them.
The function ¼ is continuous, but the domain is not compact. Therefore it is not
self-evident whether a solution to problem (2.5) exists. Thus, in the next section,
we will show its existence and also its uniqueness. We denote a unique solution to
problem (2.5) by ¶(R; e); w(R; e) and the maximum proﬁts by ¼(¶(R; e); w(R; e)).
Urban producer’s proﬁt maximization
In the city, there are many identical producers. Each uses labor and capital to
produce commodity 1 according to the production function given by








; 0 < ® < 1; ¯ > 0;
where L (respectively, K) is the labor (respectively, capital) input. We express the







The producer’s objective function is expressed at the beginning of period 1. Since
the price of commodity 1 is unity, the ﬁrst term of the objective function is the value
of product. Since we assume that the producer pays a wage of °a to his employee of
type a, the second term represents the total of wages the producer must pay to his
employees. The last term is the total of rentals he must pay to the owners of capital.
Since the optimal ratio of labor and capital is L=K = ®=¯, we can equivalently








Solving this problem, we obtain the following demand correspondence for capital,
Kd(r1) =
8>>>>>>><>>>>>>>:
f0g if r1 > 1¡°®¯ ;
[0;1) if r1 = 1¡°®¯ ;
; if r1 < 1¡°®¯ :
(2.7)
2.1.3 Market equilibrium
We now deﬁne a market equilibrium. We ﬁrst deﬁne the aggregate excess demand





£ R++ £ (0; 1]! R, by
z2(¯; r1; R; e) ´
"




c2(R; °a)g(a)da+ lc2(R; r1K¯ +R¼(¶(R; e); w(R; e)))
#
¡ l´F (G(a(¶(R; e); w(R; e); R; e))):
The term in square brackets is the expected aggregate demand of commodity 2, and
the last term is its aggregate supply.
Given the demand correspondence for capital in (2.7), we next deﬁne the ag-
gregate excess demand correspondences for capital, commodity 1 and urban labor.





£ R++ £ (0; 1] and all K 2 Kd(r1), let
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zk(¯; r1; R; e;K) be deﬁned by
zk(¯; r1; R; e;K) ´ K ¡ lK¯: (2.8)
The function zk represents the aggregate demand of capital minus its aggregate
supply. Then we deﬁne the aggregate excess demand correspondence for capital
by assigning a set fzk(¯; r1; R; e;K)jK 2 Kd(r1)g to each (¯; r1; R; e). Similarly,
We deﬁne the aggregate excess demand correspondence for commodity 1 (respec-
tively, urban labor) by assigning a set fz1(¯; r1; R; e;K)jK 2 Kd(r1)g (respectively,
fzL(¯; r1; R; e;K)jK 2 Kd(r1)g) to each (¯; r1; R; e), where
z1(¯; r1; R; e;K) ´
"















The function z1 represents the expected aggregate demand of commodity 1 minus
its aggregate supply, while zL represents the aggregate demand of urban labor minus
its expected aggregate supply.
A market equilibrium can be deﬁned as follows.






an employment rate e 2 (0; 1], and an allocation K 2 Kd(r1) is a market equilibrium
if it satisﬁes z2(¯; r1; R; e) = 0 and zj(¯; r1; R; e;K) = 0 for all j = k; 1; L.
Our characteristic feature in the deﬁnition is that an unemployment rate is en-
dogenously determined, which is similar to Iritani and Sumino [35]. In this paper,
wages for urban labor are ﬁxed in the sense that a laborer of type a is paid a wage
of °a if employed in the city. Therefore, even if there are the unemployed, wages do
not fall.
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2.2 Optimal interlinked contract
We now returns to the landowner’s proﬁt maximization problem. If the landowner
knows the laborer’s type and can therefore make a distinct oﬀer to each laborer, by
the same logic as in Basu [8, III.4] and [9, pp.4–7], in which laborers are identical,
we can characterize an optimal interlinked contract. That is, it is optimal for the
landowner to set ¶ to R, which is his marginal cost of lending, for all laborers and
vary w so as to extract the entire surplus from each laborer. In this paper, however,
the landowner does not know the laborer’s type and oﬀers a unique package to all
laborers. He can also extract the entire surplus of type a(¶; w;R; e) at most. Then
what package (¶; w) should he oﬀer? In this section, we answer this question. We
also establishes that an optimal interlinked contract, or a solution to the landowner’s
problem, exists uniquely.
2.2.1 Optimal interest rate
To characterize an optimal interest rate, we show that there exists a package
(R;w0) that generates at least as large proﬁts as (¶; w) such that ¶ 6= R. We ﬁrst
rewrite the landowner’s objective function in problem (2.5) as












As in Basu [8], the term in square brackets represents per–laborer costs to the
landowner. For, in period 2, the landowner pays a wage of w to each laborer, repays
(1 + r2)c1(¶; ¶w) units of commodity 2 to the market, and receives (1 + i)c1(¶; ¶w)
units of commodity 2 from each laborer.
In the case where w = 0, V (¶; ¶ ¢ 0) = eV (R; ° ¢ 0) for all ¶ > 0. Since V (R; °a) is
strictly increasing in a, this implies a(¶; 0; R; e) = 0, which yields the next lemma.
Lemma2.1 ¼(¶; 0) = 0 for all ¶ > 0.
The lemma says that, if w = 0, the landowner’s proﬁts are independent of an inter-
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Figure 2.1: when ¶ > R
c2
c1








u(c1; c2) = V (¶; ¶w)
est rate because no laborers work in a village and thus borrow from the landowner.
On the other hand, in the case where w > 0, we show that the landowner can
increase his proﬁts by changing the oﬀer (¶; w) such that ¶ 6= R to (R;w0).
Lemma2.2 For all (¶; w) 2 R2++, if ¶ 6= R, there exists a unique w0 > 0 such that
¼(R;w0) > ¼(¶; w).
The proof is relegated to Appendix A.1. To get the intuition, let ¶ > R and
consider what happens if the landowner lowers ¶ to R and raises w to w˜, as depicted
in Figure 1, where w˜ is equal to per–laborer costs under the original oﬀer (¶; w).
Per–laborer costs under a new oﬀer (R; w˜) are w˜ and therefore the same as before.
On the other hand, each laborer’s budget line changes from a line with a slope of
¡1=¶ to a dotted line with a slope of ¡1=R, as illustrated in Figure 1. Note that
the dotted line goes through a vector (c1(¶; ¶w); c2(¶; ¶w)), which is the consumption
bundle each laborer chooses so as to maximize her utility given the original oﬀer.
But, under the new oﬀer (R; w˜), no laborer chooses her original consumption bundle.
Thus each laborer gets higher utility level than u(c1(¶; ¶w); c2(¶; ¶w)), or V (¶; ¶w).
Hence, holding ¶ ﬁxed at R, the landowner can lower w˜ to w0 so as to keep each
laborer at her original utility level V (¶; ¶w). By doing so, the landowner can also
decrease per–laborer costs.
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Figure 2.2: when ¶ < R
c2
c1
(c1(¶; ¶w); c2(¶; ¶w))
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Consequently, if he changes the oﬀer (¶; w) to (R;w0), the landowner can decrease
per–laborer costs with the number of his employees unchanged. Thus the landowner
can produce the same amount of output at lower costs than before and therefore
increase his proﬁts.
By the same logic, if ¶ < R, by raising ¶ to R and lowering w to w0, as depicted in
Figure 2, the landowners can increase his proﬁts.
2.2.2 Degree of laborer’s risk aversion
In the case where ¶ = R, condition (2.3) has a few implications. To see this,
consider Assumption 2.2. Then, for all (R; I) 2 R++ £ R+,
ct(R; I) = Ict(R; 1); t = 1; 2; (2.9)
and therefore
V (R; I) = u(Ic1(R; 1); Ic2(R; 1)) = Imu(c1(R; 1); c2(R; 1)): (2.10)
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where I represents a laborer’s income and the last equality also follows from As-
sumption 2.2. By (2.10), we can restate condition (2.3) as
e(°a)mu(c1(R; 1); c2(R; 1)) 6 (¶w)mu(c1(¶; 1); c2(¶; 1)): (2.11)




m°a 6 Rw: (2.12)
The right hand side is the income that a laborer gets from working in a village.
In the case where m = 1, the left hand side of (2.12) becomes e°a, which is the
expected income that a laborer gets from working in the city. Hence, as in Iritani
and Sumino [35], every laborer decides where to work by comparing her expected
incomes. The idea behind this fact is that, if m = 1, (2.10) implies that V is
linear in income and therefore a laborer is risk neutral. On the other hand, in
the case where m 2 (0; 1), V is concave in income and therefore a laborer is risk
averse. Hence, if e < 1, the left hand side of (2.12), which is the income I such that
V (R; I) = eV (R; °a), is less than the expected income. As m gets smaller, each
laborer gets more risk averse and therefore more laborers choose to work in a village.
By (2.12), we can also solve the function a(R;w;R; e) explicitly. To see this, for
any (R; e) 2 R++ £ (0; 1], let w¯(R; e) denote the value of w such that
eV (R; °a¯) = V (R;Rw):2 (2.13)
Then, if w 2 [0; w¯(R; e)), there exists a unique a0 2 [0; a¯) such that eV (R; °a0) =
V (R;Rw), which is equivalent to e
1
m°a0 = Rw by (2.12). If w > w¯(R; e), V (R;Rw) >
2The existence of w satisfying (2.13) follows from V (R;R ¢ 0) = 0 < eV (R; °a¯) 6 V  R;R ¢ °a¯
R

and the continuity of V . Its uniqueness follows because V (R;Rw) is strictly increasing in w.
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if w 2 [0; w¯(R; e)];
a¯ if w > w¯(R; e):
(2.14)
This tells us that the value w¯(R; e) is the minimum level of wage rate inducing all
laborers to work in a village when ¶ = R.
2.2.3 Existence of optimal interlinked contract
We establish that a solution to the landowner’s proﬁt maximization problem exists.
By Lemmas 2.1 and 2.2, to search for its solution, we can restrict our attention to the
case where ¶ = R. Then, since his interest proﬁt is zero, the landowner’s problem
can be equivalently restated as choosing w > 0 so as to maximize his production
proﬁts, or formally, as solving
max
w>0
¼(R;w) = ´F (G(a(R;w;R; e)))¡ wG(a(R;w;R; e)): (2.15)
To show that a solution to this problem exists, consider the case where w > w¯(R; e).
Then, by (2.14), a(R;w;R; e) = a¯. This yields the next lemma.
Lemma2.3 ¼(R;w) < ¼(R; w¯(R; e)) for all w > w¯(R; e).
The lemma says that a wage rate w such that w > w¯(R; e) is never chosen by
the landowner. To get the intuition, suppose that the landowner raises the wage
rate from w¯(R; e). Then the number of employees remains unchanged because all
laborers choose to work in a village. Hence the total revenue that the landowner gets
from production does not change. But, the total wage he must pay to his employees
increases. Thus, given ¶ = R, the landowner earns less proﬁts by choosing any
w > w¯(R; e).
By Lemma 2.3, the landowner’s optimal wage rate must lie in the compact set
[0; w¯(R; e)]. Since ¼(R; ¢) is continuous in w, by Weierstrass’s Theorem, a solution
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to problem (2.15) exists.
Proposition2.1 There exists w¤ 2 [0; w¯(R; e)] that maximizes ¼(R;w).3
2.2.4 Uniqueness of optimal contract
We show that a solution to the landowner’s proﬁt maximization problem is unique
and also yields strictly positive proﬁts. By the lemmas so far and Proposition 2.1,
we can restrict our attention to the case where ¶ = R and w 2 [0; w¯(R; e)]. Let
Π(w) ´ ¼(R;w). Then diﬀerentiating Π(w) with respect to w 2 (0; w¯(R; e)) gives





































With a diﬀerential increase in w, proﬁts change by Π0(w), while the number of
employees increases by dG(a(R;w;R; e))=dw. Thus Ã represents marginal proﬁts




Ã(w) = 1. (b) Ã is continuous and strictly decreasing in w
3We do not require the log–concavity of G (Assumption 2.3), and the diﬀerentiability and con-
cavity of F (Assumption 3.7) for the result.
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over (0; w¯(R; e)).
The proof is relegated to Appendix A.2. This lemma brings us to the following
result.
Proposition2.2 A maximizer of Π is unique: if lim
w!w¯(R;e)
Ã(w) > 0, w¯(R; e) is
a unique maximizer of Π, and if lim
w!w¯(R;e)
Ã(w) < 0, there exists a unique wˆ 2
(0; w¯(R; e)) such that Π0(wˆ) = 0 and it is a unique maximizer of Π. The maximum
of Π is strictly positive.





Ã(w) < 0.4 If the former inequality holds, property (b) in Lemma 2.4
implies that Ã(w) > 0 for all w 2 (0; w¯(R; e)). Since the sign of Ã(w) is the same
as that of Π0(w) for all w 2 (0; w¯(R; e)), this implies that marginal proﬁt from a
diﬀerential increase in w is always strictly positive. If the latter inequality holds,
properties (a) and (b) together imply that there exists a unique wˆ 2 (0; w¯(R; e)) such
that Ã(wˆ) = 0, Ã(w) > 0 for all w 2 (0; wˆ) and Ã(w) < 0 for all w 2 (wˆ; w¯(R; e)).
Since the sign of Ã is the same as that of Π0, this implies that Π has a single peak at
wˆ, where marginal proﬁt is zero. In each case, since Π(0) = 0, the maximum proﬁt
is strictly positive.
2.3 Unemployment equilibrium
We now turn to an equilibrium, which is a solution to the system of four excess
demand equations. This section studies the conditions for a parameter of ¯ under
which there exists an equilibrium uniquely and the equilibrium has unemployment.
2.3.1 The number of independent excess demand equations
We show that the number of independent excess demand equations is two, and
the unknowns are R and e. We start by showing that Walras Law holds. For all
4 lim
w!w¯(R;e)
Ã(w) may be ¡1, which is indeed the case if g(a¯) = 0. The proposition also apply to
this case.
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£ R++ £ (0; 1] and all K 2 Kd(r1),
r1zk(¯; r1; R; e;K) + °zL(¯; r1; R; e;K) + z1(¯; r1; R; e;K) +Rz2(¯; r1; R; e)




[c1(R; °a) +Rc2(R; °a)¡ °a]g(a)da
+ l[c1(R; r1K¯ +R¼(R;w(R; e))) +Rc2(R; r1K¯ +R¼(R;w(R; e)))¡ r1K¯ ¡R¼(R;w(R; e))]
+Rl[¼(R;w(R; e))¡ ´F (G(a(R;w(R; e); R; e))) + w(R; e)G(a(R;w(R; e); R; e))]
+
µ




The equality follows because ¶(R; e) = R for all (R; e) 2 R++ £ (0; 1]. Since
ct(R;Rw(R; e)), t = 1; 2, satisfy the budget constraint in (2.1), the ﬁrst term of
the right hand side of (2.18) is zero. Since ct(R; °a), t = 1; 2, satisfy the budget con-
straint in (2.2), the second term is zero. Since ct(R; r1K¯ +R¼(R;w(R; e))), t = 1; 2,
satisfy the budget constraint in (2.4), the third term is zero. By (2.6), the fourth
term is zero. Since K 2 Kd(r1), the last term is also zero by (2.7). Thus the right
hand side of (2.18) is zero and therefore the left hand side must be zero. This implies
that the sum of the values of aggregate excess demands is always zero, that is, Walras
Law holds.
Furthermore, by (2.8), solving zk(¯; r1; R; e;K) = 0 gives the equilibrium value
of K, which is lK¯. Since lK¯ 2 Kd(r1), we also obtain the equilibrium value of r1,
which is 1¡°®¯ . Substituting these equilibrium values into the left hand side of (2.18)
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we must also have z2
³
¯; 1¡°®¯ ; R; e; lK¯
´
= 0. Thus an equilibrium can obtained as
(R; e) satisfying (2.19) and (2.20).
2.3.2 Existence and uniqueness of unemployment equilibrium
We present the conditions for ¯ under which there exists an equilibrium uniquely







Proposition2.3 There exists a unique ¯¤ > ¯ such that if ¯ < ¯¤, no equilibrium
exists, and if ¯ > ¯¤, an equilibrium exists uniquely. If ¯ = ¯¤, the equilibrium
satisﬁes full employment. If ¯ > ¯¤, the equilibrium has unemployment.
The proof is relegated to Appendix A.3. The proposition says that if ¯ < ¯¤,
no equilibrium exists. In the case where ¯ 6 ¯, the logic behind nonexistence is






















there exists no (R; e) 2 R++ £ (0; 1] satisfying (2.21). Condition (2.22) is equivalent
to ¯ 6 ¯ and says that the aggregate demand of urban labor is more than or equal
to the aggregate labor supply when all laborers work in the city.
We next consider the case where ¯ > ¯. Then, as we will show in Appendix A.3.,
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The value of a(¯) is the threshold type inducing the supply of urban labor to equate
to its demand. If aˆ < a(¯),
R a¯
aˆ ag(a)da is more than the right hand side of (2.23)
and hence its left hand side. On the other hand, if aˆ > a(¯), the reverse inequality



















































which is equivalent to
R´F (G(aˆ))c1(R; 1) =
K¯
¯
[1¡ c1(R; 1)]: (2.26)
As aˆ goes up, so does R. The rough mechanism of this fact is given as follows.
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(R; e; aˆ; w) satisﬁes (2.14), (2.21), (2.26) and




As aˆ goes up, the supply of urban labor
R a¯
aˆ ag(a)da goes down, while its demand
®K¯=¯ does not change. Thus, to equate the demand and the expected supply, the
employment rate e must go up. Then the expected utility that type aˆ gets from
working in the city goes up. Hence the rural income expressed at the beginning of
period 1, w=[1 + r2], must go up. On the other hand, since the number of rural
employees goes up, the marginal revenue from a diﬀerential increase in the number
of employees, ´F 0(G(aˆ)), goes down. Thus the corresponding marginal cost, or the
right hand side of (2.27), must go down. The rural wage rate w goes either down
or up. If w goes down, the interest rate r2 must go down to increase the income
w=[1 + r2]. On the other hand, if w goes up, it increases the ﬁrst term of the
right hand side of (2.27). Since the left hand side goes down, it implies that the
second term of the right hand side must go down, where the second term denotes
the additional amount the landowner has to pay to the existing employees because
of the higher w. For the second term to go down, the interest rate must go down.
In each case, the interest rate goes down, which implies that the exchange rate of
commodity 1 for commodity 2, R, goes up.
As aˆ goes up, so does the supply of rural good ´F (G(aˆ)). Furthermore, since the
price of rural good R goes up, so does the consumption of urban good c1(R; 1). Thus
the amount of rural aggregate income that is consumed for urban good, R´F (G(aˆ))c1(R; 1),
goes up. On the other hand, the amount of urban income that is not consumed for
the urban good, [1¡ c1(R; 1)]K¯=¯, goes down. As aˆ goes to zero, so does the supply
of rural good. Thus the amount of rural income that is consumed for urban good
goes to zero.
As ¯ goes down, ®K¯=¯ goes up. Hence the right hand side of (2.23) must go up.
Thus a(¯) and hence aˆ go down.
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2.4 Comparative statics
This section analyzes how changes in various parameters aﬀect (R; e; aˆ; w) satis-
fying (2.14), (2.21), (2.25) and (2.27). We assume, additionally, that g and F are
twice diﬀerentiable, and satisfy
Assumption2.7 G(y)=g(y)¡ y(G(y)=g(y))0 6 0 for all y 2 (0; a¯).5
This condition holds with equality ifG is an uniform or power function distribution,
and with strict inequality if G is a lognormal, exponential, Weibull, Gamma, or Beta
distribution.
Case 1: K¯ goes up or ¯ goes down. We consider the case where the initial endow-
ments of capital goes up or capital becomes more productive.
Proposition2.4 As the initial endowments of capital (i.e., K¯) goes up or capital
becomes more productive (i.e., ¯ goes down),
1. the price of rural good and the employment rate go up (i.e., @R=@K¯ > 0,
@R=@¯ < 0, @e=@K¯ > 0, and @e=@¯ < 0),
2. the supply of urban labor goes up (i.e., @aˆ=@K¯ < 0 and @aˆ=@¯ > 0) if and
only if
m 2 (0; 1) or dc1(R; 1)
dR
> 0; (2.28)
3. the supply of urban labor does not change (i.e., @aˆ=@K¯ = 0 = @aˆ=@¯) if and
only if













< 0 or F 00(G(aˆ)) < 0; (2.30)
5A suﬃcient condition for Assumption 2.7 is that (yg0(y)=g(y))0 6 0 for all y 2 (0; a¯),
lim
y!0
yg0(y)=g(y) 6=1, and lim
y!0
yg(y) = 0.
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hold,









= 0 and F 00(G(aˆ)) = 0; (2.31)
holds.
The proof is relegated to Appendix A.4. To get the intuition of statement 1,
suppose that either K¯ goes up or ¯ goes down. In each case, the demand of urban
labor ®K¯=¯ goes up. Hence its expected supply e
R a¯
aˆ ag(a)da must go up. Thus,
if the supply of urban labor goes down, the employment rate must go up. Then
the expected utility that type aˆ gets from working in the city goes up. Hence the
rural income expressed at the beginning of period 1, Rw, must go up. Thus, if the
rural wage rate goes down, the rural interest rate must go down. On the other hand,
since the number of rural employees goes up, the marginal revenue from a diﬀerential
increase in the number of employees ´F 0(G(aˆ)) goes down. Hence the corresponding
marginal cost, or the right hand side of (2.27), must go down. If the rural wage rate
goes up, it increases the ﬁrst term of the right hand side. Thus, for the second term
to go down, the rural interest rate must go down.
Since K¯ goes up or ¯ goes down, the supply of urban good K¯=¯ goes up. Hence
its demand must go up. If the number of rural employees goes down, so does the
supply of rural good ´F (G(aˆ)). Hence its demand must go down. Thus the exchange
rate of urban good for rural good, R, must go up. Then the rural interest rate goes
down. Hence, if the rural wage rate goes up, so does the rural income expressed at
the beginning of period 1. Thus, to increase the expected utility from working in
the city, the employment rate must go up. On the other hand, since the number of
rural employees goes down, the marginal revenue from a diﬀerential increase in the
number of employees ´F 0(G(aˆ)) goes up. Hence the corresponding marginal cost,
or the right hand side of (2.27), must go up. If the rural wage rate goes down, it
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decreases the ﬁrst term of the right hand side. Thus, for the second term to go up,
the employment rate must go up.
To get the rough mechanism of @a=@K¯ 6 0, suppose that aˆ goes up as K¯ goes
up. Then, as in the above paragraph, so does R. Hence Assumption 2.5 implies
that c1(R; 1) either goes up or does not change. Consequently, both sides of (2.25)
go up. But its left hand side goes up more than its right hand side. To see this,













































Since aˆ goes up, so does e=K¯ by (2.35). w goes either down or up. If w goes down,
R=K¯ goes up by (2.32). If w goes up, so does R=K¯ by (2.33). In each case, R=K¯
goes up. Consequently, the left hand side of (2.34) goes up, while its right hand
side does not change. Since multiplying both sides of (2.34) by K¯ gives (2.25), this
implies that the left hand side of (2.25) goes up more than its right hand side.
Replacing K¯ and 1=¯ with 1=¯ and K¯ in (2.32) to (2.35), if aˆ goes up as ¯ goes
down, the left hand side of (2.25) goes up more than its right hand side.
Case 2: ® goes down. We consider the case where urban labor becomes more
productive.
Proposition2.5 As urban labor becomes more productive (i.e., ® goes down), the
price of rural good, the employment rate and the supply of urban labor go down
(i.e., @R=@® > 0, @e=@® > 0 and @aˆ=@® < 0). The rural wage rate goes down (i.e.,
@w=@® > 0) if and only if (2.30) holds, and does not change (i.e., @w=@® = 0) if and
only if (2.31) holds.
To get the intuition of @aˆ=@® < 0, suppose that aˆ decreases with a decrease in
2.4. Comparative statics 35
®. Then
R a¯
aˆ g(a)da increases, while ®K¯=¯ decreases. Consequently, by (2.21), e
decreases. In other words, as urban labor becomes more productive, the demand
of urban labor goes down. On the other hand, if a threshold type decreases, the
supply of urban labor increases. Thus, to equate the demand of urban labor and
its expected supply, the employment rate decreases. w either increase or decreases.
If w increases, R decreases by (2.14). In other words, since both a threshold type
and the employment rate decrease, so does the expected utility that a threshold
type gets from working in the city. Hence, if the rural wage rate increases, so
does the rural interest rate to decrease the rural income expressed at the beginning
of period 1. Since G(aˆ) decreases, ´F 0(G(aˆ)) increases. Thus, if w decreases, so
does R by (2.27). In other words, since the number of rural employees decreases,
the marginal revenue from a diﬀerential increase in the number of rural employees
increases. Hence R decreases to increase the corresponding marginal cost. In each
case, R decreases. Then c1(R; 1) either decreases or does not change. Furthermore,
since aˆ decreases, so does ´F (G(aˆ)). On the other hand, with a decrease in ®,
K¯=¯ does not change. Consequently, the left hand side of (2.25) decreases, while
its right hand side does not change. In other words, since the price of rural good
decreases, the consumption of urban good when the income is unity either decreases
or does not change. Furthermore, a decrease of a threshold type decreases the supply
of rural good. On the other hand, as urban labor becomes more productive, the
supply of urban good does not change. Thus the sum of values of outputs decreases.
Consequently, the demand of urban good decreases, while its supply does not change.
The rough mechanism of @R=@® > 0 and @e=@® > 0 is given as follows. With a
decrease in ®, K¯=¯ does not change, while aˆ and thus ´F (G(aˆ)) increase. Further-
more c1(R; 1) is non–decreasing in R. Consequently, by (2.25), R decreases. In other
words, as urban labor becomes more productive, the supply of urban good does not
change, while a threshold type and thus the supply of rural good increase. Further-
more, the consumption of urban good when the income is unity is non–decreasing in
the price of rural good. Thus, not to change the demand of urban good, the price
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of rural good decreases. w either decreases or increases. A decrease in w, together
with a decrease in R, implies that Rw decreases. Hence so does e by (2.14). In other
words, a decrease of wage rate, together with an increase of interest rate, decreases
the income expressed at the beginning of period 1. Thus the utility from working
in the village decreases. Hence, to decrease the expected utility from working in
the city, the employment rate decreases. Since G(aˆ) increases, ´F 0(G(aˆ)) decreases.
Thus, if w increases, e decreases by (2.27). In other words, since the number of rural
employees increases, the marginal revenue from a diﬀerential increase in the num-
ber of rural employees decreases. Hence e decreases to decrease the corresponding
marginal cost.
Case 3: ° goes up. We consider the case where urban per–endowment wage rate
goes up.
Proposition2.6 As urban per–endowment wage rate (i.e., °) goes up, the price of
rural good and the supply of urban labor go up (i.e., @R=@° > 0 and @aˆ=@° < 0),
and the employment rate go down (i.e., @e=@° < 0). The rural wage rate goes up
(i.e., @w=@° > 0) if and only if (2.30) holds, and does not change (i.e., @w=@° = 0)
if and only if (2.31) holds.
To get the intuition of @aˆ=@° < 0, suppose that aˆ increases with an increase in °.
Then
R a¯
aˆ g(a)da decreases, while ®K¯=¯ does not change. Consequently, by (2.21),
e increases. In other words, with an increase of urban per–endowment wage rate,
the demand of urban labor does not change. On the other hand, if a threshold type
increases, the supply of urban labor decreases. Thus, to equate the demand of urban
labor and its expected supply, the employment rate increases. w either decrease or
increases. If w decreases, R increases by (2.14). In other words, an increase of urban
per–endowment wage rate, together with an increase of a threshold type and the
employment rate, implies that the expected utility that a threshold type gets from
working in the city increases. Hence, if the rural wage rate decreases, so does the
rural interest rate to increase the rural income expressed at the beginning of period 1.
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Since G(aˆ) increases, ´F 0(G(aˆ)) decreases. Thus, if w increases, so does R by (2.27).
In other words, since the number of rural employees increases, the marginal revenue
from a diﬀerential increase in the number of rural employees decreases. Hence R
increases to decrease the corresponding marginal cost. In each case, R increases.
Then c1(R; 1) either increases or does not change. Furthermore, since G(aˆ) increases,
so does ´F (G(aˆ)). On the other hand, with an increase in °, K¯=¯ does not change.
Consequently, the left hand side of (2.25) increases, while its right hand side does
not change. In other words, since the price of rural good increases, so does the
consumption of urban good when the income is unity. Furthermore, an increase of
a threshold type increases the supply of rural good, while an increase of urban per–
endowment wage rate does not change the supply of urban good. Thus the sum of
the values of outputs increases. Consequently, the demand of urban good increases,
while its supply does not change.
The rough mechanism of @R=@° > 0 is given as follows. With an increase in °,
K¯=¯ does not change, while aˆ and thus ´F (G(aˆ)) decrease. Furthermore, c1(R; 1)
is non–decreasing in R. Consequently, by (2.25), R increases. In other words, with
an increase of urban per–endowment wage rate, the supply of urban good does
not change, while a threshold type and thus the supply of rural good decrease.
Furthermore, the consumption of urban good when the income is unity is non–
decreasing in the price of rural good. Thus, not to change the demand of urban
good, the price of rural good increases.
The rough mechanism of @e=@° < 0 is given as follows. With an increase in
°, ®K¯=¯ does not change. On the other hand, aˆ decreases and thus
R a¯
aˆ ag(a)da
increases. Consequently, by (2.21), e decreases. In other words, with an increase
of urban per–endowment wage rate, the demand of urban labor does not change.
On the other hand, a threshold type decreases and thus the supply of urban labor
increases. Thus, to equate the demand of urban labor and its expected supply, the
employment rate decreases.
Case 4: ´ goes up. We consider the case where rural labor becomes more produc-
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tive.
Proposition2.7 As rural labor becomes more productive (i.e., ´ goes up), the
price of rural good goes down (i.e. @R=@´ < 0) and the rural wage rate goes up (i.e.
@w=@´ > 0). The employment rate goes up and the supply of urban labor goes down
(i.e. @e=@´ > 0 and @aˆ=@´ > 0) if and only if dc1(R; 1)=dR > 0. The employment
rate and the supply of urban labor do not change (i.e. @e=@´ = 0 = @aˆ=@´) if and
only if dc1(R; 1)=dR = 0.
Suppose that ´ increases. Then aˆ either increases or decreases. In each case, R
decreases. To see this, suppose ﬁrst that aˆ increases. Then so does ´F (G(aˆ)). On
the other hand, with an increase in ´, K¯=¯ does not change. Furthermore, c1(R; 1)
is non–decreasing in R. Consequently, by (2.25), R decreases. In other words, as
rural labor becomes more productive, the supply of urban good does not change.
On the other hand, if a threshold type increases, so does the supply of rural good.
Furthermore, the consumption of urban good when the income is unity is non–
decreasing in the price of rural good. Consequently, the price of rural good decreases
not to change the demand of urban good.
If aˆ decreases,
R a¯
aˆ ag(a)da increases. On the other hand, with an increase in ´,
®K¯=¯ does not change. Consequently, by (2.21), e decreases. In other words, as
rural labor becomes more productive, the demand of urban labor does not change.
On the other hand, if a threshold type decreases, the supply of urban labor increases.
Thus, to equate the demand of urban labor and its expected supply, the employment
rate decreases. w either increases or decreases. If w increases, R decreases by (2.14).
In other words, since both a threshold type and the employment rate decrease, so
does the expected utility that a threshold type gets from working in the city. Hence,
if the rural wage rate increases, so does the rural interest rate to decrease the rural
income expressed at the beginning of period 1. An increase in ´, together with a
decrease in G(aˆ), implies that ´F 0(G(aˆ)) increases. Thus, if w decreases, so does
R by (2.27). In other words, as rural labor becomes more productive, the marginal
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revenue from a diﬀerential increase in the number of rural employees increases. Hence
R decreases to increase the corresponding marginal cost.
To get the intuition of @aˆ=@´ > 0, suppose that aˆ decreases with an increase in ´.
Then, as in the above paragraph, both e and R decrease. To see that R´F (G(aˆ))


















w=´ either increases or decreases. If w=´ increases, R´ decreases by (2.36). If w=´
decreases, so does R´ by (2.37). In each case, R´ decreases. This, together with a
decrease in G(aˆ) and thus F (G(aˆ)), implies that R´F (G(aˆ)) decreases. Furthermore,
since R decreases, c1(R; 1) either decreases or does not change. On the other hand,
with an increase in ´, K¯=¯ does not change. Consequently, the left hand side of (2.25)
decreases, while its right hand side does not change.
The rough mechanism of @e=@´ > 0 and @w=@´ > 0 is given as follows. With
an increase in ´, ®K¯=¯ does not change. On the other hand, aˆ increases and thusR a¯
aˆ ag(a)da decreases. Consequently, by (2.21), e increases. In other words, as rural
labor becomes more productive, the demand of urban labor does not change. On the
other hand, a threshold type increases and thus the supply of urban labor decreases.
Thus, to equate the demand of urban labor and its expected supply, the employment
rate increases. Furthermore, since R decreases, w increases by (2.14). In other words,
since both a threshold type and the employment rate increase, so does the expected
utility that a threshold type gets from working in the city. Hence an increase of rural
interest rate implies that the rural wage rate increases to increase the rural income
expressed at the beginning of period 1.
Appendix A
A.1. Proof of Lemma 2.2
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Let (R; e) 2 R++ £ (0; 1] be given. Let (¶; w) 2 R2++ be any pair such that ¶ 6= R.
Then, V (¶; ¶w) > 0 = eV (R; ° ¢ 0). Since V (R; °a) is strictly increasing in a, this
implies
a(¶; w;R; e) > 0: (2.38)




c1(¶; ¶w) = w˜ ¡ 1
R
c1(¶; ¶w):
By (2.1), the left hand side equals c2(¶; ¶w) and hence
c1(¶; ¶w) +Rc2(¶; ¶w) = Rw˜:
Since a solution to problem (2.1) given (R; w˜) is unique, this implies
V (R;Rw˜) > u(c1(¶; ¶w); c2(¶; ¶w)) = V (¶; ¶w):
Furthermore, we also have
V (R;R ¢ 0) = 0 < V (¶; ¶w):
Since V is continuous and strictly increasing in income, there exists a unique inter-
mediate value w0 2 (0; w˜) such that V (R;Rw0) = V (¶; ¶w). It then follows that
C(R;w0)¡ C(¶; w) = w0 ¡ w˜ < 0 and a(R;w0; R; e) = a(¶; w;R; e): (2.39)
Thus, by (2.38) and (2.39),
¼(R;w0) = ´F (G(a(R;w0; R; e)))¡ C(R;w0)G(a(R;w0; R; e))
> ´F (G(a(¶; w;R; e)))¡ C(¶; w)G(a(¶; w;R; e))
= ¼(¶; w):
A.2. Proof of Lemma 2.4
2.4. Comparative statics 41
Let (R; e) 2 R++£(0; 1] be given. Consider Ã : (0; w¯(R; e))! R deﬁned by (2.17).
Since lim
x!0
















Since we assume that F 0, g and G are continuous, Ã is continuous. Since we assume
that F 0 is non–increasing and g=G is strictly decreasing, Ã is strictly decreasing in
w.
A.3. Proof of Proposition 2.3
Consider the following system of equations:
8>>><>>>:














m°aˆ = Rw; (2.41)
R´F (G(aˆ))c1(R; 1) =
K¯
¯


















Substituting (2.41) into (2.40) gives
8>>>><>>>>:
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Since we assume that F 0(x) > 0 for all x 2 (0; n], this is equivalent to
8>><>>:



























Thus a solution of (2.40) to (2.43) is the same as a solution of (2.41) to (2.44).
Lemma2.5 » is strictly increasing in aˆ over (0; a¯) and satisﬁes lim
aˆ!0
»(aˆ) = 0.
Proof. Consider a function » : (0; a¯) ! R++ deﬁned by (2.45). Since F 0 is non–
increasing and g=G is strictly decreasing, » is strictly increasing in aˆ over (0; a¯).
Since lim
x!0
F 0(x) =1 = lim
y!0





c1(R; 1) 2 [0; 1).
Proof. Assumption 2.4 implies c1(R; 1) 2 (0; 1) for all R > 0. Furthermore, by
Assumption 2.5, c1(R; 1) is non–decreasing in R over R++. Combining these two
facts yields the result.





aˆ ag(a)da if aˆ 2 [0; a(¯)), and ®¯ K¯ >
R a¯
aˆ ag(a)da if aˆ 2
(a(¯); a¯]. a(¯) is strictly increasing over (¯;1) and satisﬁes lim
¯!¯
a(¯) = 0.
Proof. Take any ¯ such that ¯ > ¯. Then
Z a¯
a¯










where the last equality follows from the deﬁnition of ¯. Since the function
R a¯
aˆ ag(a)da
is continuous and strictly decreasing in aˆ over [0; a¯], there exists a unique a(¯) 2 (0; a¯)











aˆ ag(a)da if aˆ 2 [0; a(¯)), and ®¯ K¯ >
R a¯
aˆ ag(a)da if aˆ 2 (a(¯); a¯].
(2.46) holds for any ¯ such that ¯ > ¯. Since the left hand side of (2.46) is strictly




















The following two lemmas give the proof of Proposition 2.3.











¤; 1; ¯¤; lK¯
´
= 0.
Proof. Let e = 1. Then we show that there exists a unique (aˆ; w;R; ¯) 2 (0; a¯] £
R2++ £ (¯;1) satisfying (2.41) to (2.44). If R=° > lim
aˆ!a¯
»(aˆ), by (2.44), aˆ = a¯. Then
®
¯
K¯ > 0 =
Z a¯
a¯
ag(a)da for all ¯ > ¯:
This implies that there exists no (aˆ; ¯) 2 (0; a¯]£ (¯;1) satisfying (2.43) and (2.44).
Thus we consider the case where R=° < lim
aˆ!a¯
»(aˆ). Then, by (2.44), aˆ > 0. This,













that is, ¯ > ¯. Hence, by Lemma 2.7, (2.43) implies
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Substituting this and (2.47) into (2.42) gives
°»(a(¯))´F (G(a(¯)))c1(°»(a(¯)); 1) =
K¯
¯
[1¡ c1(°»(a(¯)); 1)]: (2.49)
Since a(¯) is strictly increasing, so are »(a(¯)) and F (G(a(¯))). Furthermore, by
Assumption 2.5, c1(°»(a(¯)); 1) is non–decreasing. Thus the left hand side of (2.49)
is strictly increasing in ¯ over (¯;1), while its right hand side is strictly decreas-
ing. Since lim
¯!¯
a(¯) = 0, it follows that lim
¯!¯
»(a(¯)) = 0 = lim
¯!¯
F (G(a(¯))). Fur-
thermore, by Lemma 2.6, lim
¯!¯
c1(°»(a(¯)); 1) 2 [0; 1). Thus the left hand side
of (2.49) converges to 0 as ¯ ! ¯. Since »(a(¯)) > 0, Assumption 2.4 implies
1 ¡ c1(°»(a(¯)); 1) 2 (0; 1) for all ¯ 2 (¯;1). This, together with lim
¯!1
K¯=¯ = 0,
implies that the right hand side of (2.49) converges to 0 as ¯ !1.
Consequently, there exists a unique ¯¤ 2 (¯;1) satisfying (2.49). Furthermore,
8>><>>:
°»(a(¯))´F (G(a(¯)))c1(°»(a(¯)); 1) < K¯¯ [1¡ c1(°»(a(¯)); 1)] if ¯ < ¯¤;
°»(a(¯))´F (G(a(¯)))c1(°»(a(¯)); 1) > K¯¯ [1¡ c1(°»(a(¯)); 1)] if ¯ > ¯¤:
(2.50)
Substituting ¯¤ into (2.47) gives aˆ¤ = a(¯¤) < a¯. Substituting aˆ¤ into (2.48) gives
R¤=° = »(aˆ¤) < lim
aˆ!a¯
»(aˆ), where the inequality follows from Lemma 2.5. Substituting
R¤ and aˆ¤ into (2.41), we get w¤ = °aˆ¤=R¤.
Lemma2.9 If ¯ < ¯¤, there exists no (R; e) 2 R++ £ (0; 1] satisfying (2.19)
and (2.20), and if ¯ > ¯¤, there exists a unique (R; e) 2 R++£(0; 1) satisfying (2.19)
and (2.20).
Proof. Take any ¯ such that ¯ 6= ¯¤. We considered the case where ¯ 6 ¯ in the
text. Here, we consider the case where ¯ > ¯. We show that if ¯ < ¯¤, there exists
no (aˆ; w;R; e) 2 (0; a¯]£R2++ £ (0; 1] satisfying (2.41) to (2.44), and if ¯ > ¯¤, there
exists a unique (aˆ; w;R; e) 2 (0; a¯]£ R2++ £ (0; 1) satisfying (2.41) to (2.44).







»(aˆ), by (2.44), aˆ = a¯. Then
®
¯
K¯ > 0 = e
Z a¯
a¯
ag(a)da for all e 2 (0; 1]:
This implies that there exists no (e; aˆ) 2 (0; 1]£ (0; a¯] satisfying (2.43) and (2.44).






»(aˆ). Then, by (2.44), aˆ < a¯ and







Since e 2 (0; 1] and aˆ > 0, lemma 2.7 implies that the left hand side of (2.51) is






Substituting (2.51) into this gives
R = °Á(¯; aˆ); (2.53)
where Á : (¯;1)£ (0; a(¯)]! R++ is deﬁned by








Substituting (2.53) into (2.42) gives
°Á(¯; aˆ)´F (G(aˆ))c1(°Á(¯; aˆ); 1) =
K¯
¯
[1¡ c1(°Á(¯; aˆ); 1)]: (2.54)
The functions Á(¯; aˆ) and F (G(aˆ)) are strictly increasing in aˆ, and c1(°Á(¯; aˆ); 1) is
non–decreasing. Thus the left hand side of (2.54) is strictly increasing in aˆ over
(0; a(¯)], while its right hand side is non–increasing. Since lim
aˆ!0
Á(¯; aˆ) = 0 =
lim
aˆ!0
F (G(aˆ)) and lim
aˆ!0
c1(°Á(¯; aˆ); 1) 2 [0; 1), the left hand side of (2.54) converges to
0 as aˆ! 0.
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If ¯ < ¯¤, (2.50) implies




Since Á(¯; a(¯)) = »(a(¯)) for all ¯ > ¯, this is equivalent to
°Á(¯; a(¯))´F (G(a(¯)))c1(°Á(¯; a(¯)); 1) <
K¯
¯
[1¡ c1(°Á(¯; a(¯)); 1)];
which implies that the left hand side of (2.54) at a(¯) is smaller than its right hand
side. Consequently, the left hand side of (2.54) and its right hand side do not cross
over (0; a(¯)], which implies that there exists no aˆ 2 (0; a(¯)] satisfying (2.54).
Similarly, if ¯ > ¯¤,
°Á(¯; a(¯))´F (G(a(¯)))c1(°Á(¯; a(¯)); 1) >
K¯
¯
[1¡ c1(°Á(¯; a(¯)); 1)]:
Hence the left hand side of (2.54) at a(¯) is larger than its right hand side. Con-
sequently, the left hand side of (2.54) and its right hand side cross only once over
(0; a(¯)), which implies that there exists a unique aˆ¤¤ 2 (0; a(¯)) satisfying (2.54).
















= »(aˆ¤¤) < lim
aˆ!a¯
»(aˆ), where the inequality follows from Lemma 2.5.
Substituting R¤¤, e¤¤ and aˆ¤¤ into (2.41), we get w¤¤ = e¤¤
1
m°aˆ¤¤=R¤¤.
A.4. Proof of Proposition 2.4 to 2.6
By (2.40) to (2.43), we have the following system of four equations depending on
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endogenous variables (R; e; w; aˆ) and parameters (K¯; ®; ¯; °; ´):
8>>>><>>>>:
Υ(R; e; w; aˆ; K¯; ®; ¯; °; ´) = 0;
Ψ(R; e; w; aˆ; K¯; ®; ¯; °; ´) = 0;
³j(R; e; w; aˆ; K¯; ®; ¯; °; ´) = 0 for all j = 1; L;
(2.55)
where
Υ(R; e; w; aˆ; K¯; ®; ¯; °; ´) ´ e 1m°aˆ¡Rw;





















Consider a solution x ´ (R; e; w; aˆ) at parameter values q ´ (K¯; ®; ¯; °; ´). We
denote the Jacobian matrix of the system of equations (2.55) with respect to the





































































































































= eaˆg(aˆ) > 0;
where (2.56) follows from F 00(G(aˆ)) 6 0 and (g(aˆ)=G(aˆ))0 < 0, (2.57) follows from
dc1(R; 1)=dR > 0, and (2.58) follows from F 0(G(aˆ)) > 0. Thus, by the Implicit Func-
tion Theorem, we can solve the system of equations (2.55) for endogenous variables
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@e ¡ @Ψ@w @Υ@e
¤






























@aˆ ¡ @Υ@w @Ψ@aˆ
¤o
































¡ 1R @³1@K¯ @³L@e + 1me @³L@K¯ @³1@R
i









































































The last inequality holds with strict inequality if and only if (2.28) holds, and with

























































































jJ j > 0; (2.61)













































































+ aˆ´F 00(G(aˆ))g(aˆ) 6 0; (2.62)
The last inequality holds with strict inequality if and only if (2.30) holds, and with
equality if and only if (2.31) holds. This, together with (2.60), implies that (2.61)
holds with strict inequality if and only if both (2.28) and (2.30) hold, and with









@e ¡ @Ψ@w @Υ@e
¤




















@aˆ ¡ @Υ@w @Ψ@aˆ
¤o












@e ¡ @Ψ@w @Υ@e
¤








































jJ j > 0:
By (2.62), the last inequality holds with strict inequality if and only if (2.30) holds,
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@aˆ ¡ @Υ@w @Ψ@aˆ
¤o¡ @³L@¯ @³1@aˆ £@Υ@w @Ψ@e ¡ @Ψ@w @Υ@e ¤


























@aˆ ¡ @Υ@w @Ψ@aˆ
¤o












@R ¡ @Ψ@w @Υ@R










¡ 1R @³1@¯ @³L@e + 1me @³L@¯ @³1@R
i



































The last inequality holds with strict inequality if and only if (2.28) holds, and with

























































































jJ j 6 0;
By (2.62) and (2.64), the above inequality holds with strict inequality if and only if
both (2.28) and (2.30) hold, and with equality if and only if either (2.29) or (2.31)










¡@Υ@° @Ψ@w + @Ψ@° @Υ@w
i









¡@Υ@° @Ψ@w + @Ψ@° @Υ@w
i






¡@Υ@° @Ψ@w + @Ψ@° @Υ@w
i














































































It follows from (2.62) that (2.65) holds with strict inequality if and only if (2.30)




























@aˆ ¡ @Υ@w @Ψ@aˆ
¤o







































































The last inequality holds with strict inequality if and only if dc1(R; 1)=dR > 0, and
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労働者を考える．労働者は財 1と財 2に対する選好が異なる．労働者は [j; j¯]; j > 0
に分布し，その分布は密度関数 gで表現されるとする．gについて











である．ただし，ct; t = 1; 2 は t 期の財の消費量であり，®(j) = a1 + a2j; ¯(j) =
b1 + b2j; j 2 [j; j¯]である．関数 ®と ¯は
Assumption3.2 ®(j) > 0; ¯(j) > 0; 8j 2 [j; j¯]
Assumption3.3 ¯(j) > ®(j); 8j 2 [j; j¯]
Assumption3.4 b2 > 0
Assumption3.5 a2b1 ¡ a1b2 6= 0

















それと同じである．よって，a2b1 ¡ a1b2 > 0なら，jが小さい労働者ほど財 2の消費
を高く評価する．財 2は第 2期に生産される財なので，j が小さい労働者ほどより我
慢強いことを意味する．a2b1 ¡ a1b2 < 0なら，jが小さい労働者ほど財 1の消費を高





uj(c1; c2) subject to c1 + ¶c2 = ¶w
と表現する．ただし，¶ ´ 1=(1 + i) 2 (0; 1]である．iは地主が労働者に貸すときの利
子率である．予算制約は第 1期首の時点で表現されている．労働者 jは第 1期に c1単
位の財 1を地主から借りて，第 2期に元利合計 (1 + i)c1を支払う．第 2期には労働者





















uj(c1; c2) subject to c1 +Rc2 = a
と表現する．ただし，R ´ 1=(1 + r) 2 (0; 1]である．rは市場利子率である．予算制
約は第 1期首の時点で表現されている．労働者 jは第 1期に aだけの所得を稼ぐ．aは
正値で，労働者によらない．c1単位の財 1を消費して，残りは市場に利子率 rで貸す．
第 2期には利子所得 (1 + r)(a¡ c1)で生活する．どの労働者も同じ所得を得て，同じ

























































, log e < (a1 + a2j) log ¶
R
+ (b1 + b2j) log
Rw
a














　 (¶; w;R; e) 2 (0; 1]£R+ £ (0; 1]2のとき，農村で働く労働者の集合に含まれる最大
の開集合を S(¶; w;R; e)とかく．Sは Stayの頭文字である．ここで，最大の開集合を






の開集合をM(¶; w;R; e)とかく．M はMigrateの頭文字である．




村で働く労働者の集合は空集合になる．よって，S(¶; 0; R; e) = ;となる．
　 w > 0かつ ¡ ¶R¢a2 ¡Rwa ¢b2 6= 1のとき
jˆ ´ median


























o 2 Rである．任意の j 2 [j; j¯]について，j ? jˆ































となる．よって，(3.5) したがって (3.4) が成り立つので，jは農村で働く．同様に考
えると，j 7 jˆであれば，jは都市で働くことをえらぶ．したがって，



























































となる．よって，¡ ¶R¢a1 ¡Rwa ¢b1 > eであれば，全員農村で働くので，S(¶; w;R; e) = (j; j¯)
である．¡ ¶R¢a1 ¡Rwa ¢b1 < eであれば，全員都市で働くことをえらぶので，M(¶; w;R; e) =








¢b2 = 1かつ ¡ ¶R¢a1 ¡Rwa ¢b1 = eを満たす (¶; w;R; e) 2















































と表現できる．ただし，関数 F : [0; n]! R+は地主の生産技術を表す．F について以
下を仮定する．
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Assumption3.7 生産関数F は (0; n)で微分可能で，[0; n]で増加的かつ連続である．







の 2つの項は総生産利潤を表している．地主は第 1期に cr1(j)単位の財 1を利子率 rで












らに解の一意性も証明する．問題 (3.6) の一意の解を (¶(R; e); w(R; e))とかく．
3.2 最適な連結契約の存在
この節では，地主の利潤最大化問題 (3.6) に，一意の解 (¶(R; e); w(R; e))が存在す
ることを示す．(R; e) 2 (0; 1]2を所与とする．¶ 2 (0; 1]を任意にえらんで固定する．こ
のとき，





















































; 8j 2 [j; j¯]
となるので，w¯(¶)は ¶ 2 (0; 1]のもとで S(¶; w;R; e) = (j; j¯)をみたす賃金率の最小値
である．同様に考えると，¡ ¶R¢a2 ³Rw¯(¶)a ´b2 > 1であれば，w¯(¶)は ¶ 2 (0; 1]のもとで
M(¶; w;R; e) = (j; j¯)をみたす賃金率の最大値である．




















































; 8j 2 [j; j¯]
となるので，w(¶)は ¶ 2 (0; 1]のもとでM(¶; w;R; e) = (j; j¯)をみたす賃金率の最大値
である．同様に考えると，¡ ¶R¢a2 ³Rw(¶)a ´b2 > 1であれば，w(¶)は ¶ 2 (0; 1]のもとで
S(¶; w;R; e) = (j; j¯)をみたす賃金率の最小値である．










a2b1¡a1b2 if a2b1 ¡ a1b2 > 0
¶ ? R=e
b2
a2b1¡a1b2 if a2b1 ¡ a1b2 < 0
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が成り立つ．
Proof. ¶ 2 (0; 1]を任意にえらんで固定する．































































である．ただし 2行目の同値性は仮定 3.2より ¯(j¯)¯(j) > 0を用いている．また 4行
目の同値性は




















































である．ただし 2行目の同値性は仮定 3.2より ¯(j¯) > 0を用いている．また，3行目
の同値性は





















































である．ただし 2行目の同値性は仮定 3.2より ¯(j) > 0を用いている．また 3行目の
同値性は










a2b1¡a1b2 7 R¶ , ¶ 7 R=e
b2
a2b1¡a1b2 if a2b1 ¡ a1b2 > 0
e
b2
a2b1¡a1b2 ? R¶ , ¶ ? R=e
b2
a2b1¡a1b2 if a2b1 ¡ a1b2 < 0
なので，所望の結果を得る．
Lemma3.2 ¶ 2 (0; 1]を任意にえらんで固定する．
¶ 7 R=e
b2
a2b1¡a1b2 (ただし a2b1 ¡ a1b2 ? 0)であれば，
8>>>><>>>>:
任意の w 2 (0; w(¶)]について，M(¶; w;R; e) = (j; j¯)，
任意の w 2 (w(¶); w¯(¶))について，S(¶; w;R; e) 6= (j; j¯)かつM(¶; w;R; e) 6= (j; j¯)，
任意の w > w¯(¶)について，S(¶; w;R; e) = (j; j¯)
である．¶ ? R=e
b2
a2b1¡a1b2 (ただし a2b1 ¡ a1b2 ? 0)であれば，
8>>>><>>>>:
任意の w 2 (0; w¯(¶)]について，M(¶; w;R; e) = (j; j¯)，
任意の w 2 (w¯(¶); w(¶))について，M(¶; w;R; e) 6= (j; j¯)かつ S(¶; w;R; e) 6= (j; j¯)，
任意の w > w(¶)について S(¶; w;R; e) = (j; j¯)
である．
Proof. ¶ 2 (0; 1]を任意にえらんで固定する．
(1) ¶ 7 R=e
b2
a2b1¡a1b2 (ただし a2b1 ¡ a1b2 ? 0)のとき．任意の w 2 (0; w(¶))について，










































; 8j 2 [j; j¯]
が成り立つ．ただし，2行目の不等号 (>) は仮定 3.2より ¯(j) > 0を用いている．
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< 1となることを用いている．よって，全員都市に行くので，M(¶; w;R; e) =
(j; j¯)である．
　 w = w(¶)のとき，j(¶; w(¶); R; e) = jであり，補題 3.1より，¡ ¶R¢a2 ³Rw(¶)a ´b2 < 1
である．よって，M(¶; w(¶); R; e) = (j; j¯)である．
　任意の w 2 (w(¶); w¯(¶))について，S(¶; w;R; e) = (j; j¯)かM(¶; w;R; e) = (j; j¯)の
いずれかが成り立っているとする（背理法の仮定）．仮定 3.4より b2 > 0なので，補
題 3.1より，¡ ¶R¢a2 ¡Rwa ¢b2 < ¡ ¶R¢a2 ³Rw¯(¶)a ´b2 < 1である．S(¶; w;R; e) = (j; j¯)だと
する．¡ ¶R¢a2 ¡Rwa ¢b2 < 1なので，j(¶; w;R; e) = j¯である．すると，












が成り立つ．仮定 3.2より ¯(j¯) > 0なので，2つを合わせると，w¯(¶) 6 wとなり，矛
盾である．したがって，M(¶; w;R; e) = (j; j¯)である．いま ¡ ¶R¢a2 ¡Rwa ¢b2 < 1なので，
j(¶; w;R; e) = jである．すると，












が成り立つ．仮定 3.2より ¯(j) > 0なので，2つを合わせると，w(¶) > wとなり，矛
盾である．
　 w = w¯(¶)のとき，j(¶; w¯(¶); R; e) = j¯であり，補題 3.1より，¡ ¶R¢a2 ³Rw¯(¶)a ´b2 < 1
である．よって，S(¶; w¯(¶); R; e) = (j; j¯)である．
　 w > w¯(¶)を任意にとる．補題 3.1より ¡ ¶R¢a2 ³Rw¯(¶)a ´b2 < 1であり，仮定 3.4より
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; 8j 2 [j; j¯]
が成り立つ．ただし 2行目の不等号 (<) は仮定 3.2より ¯(j¯) > 0を用いている．ま








ている．よって，全員農村に残るので，S(¶; w;R; e) = (j; j¯)である．w > ¡R¶ ¢a2b2 aR の











































が成り立つ．ただし 1行目の不等号は仮定 3.2より ¯(j) > 0 8j 2 [j; j¯]を用いている．
また，4行目の等号は
a2¯(j)¡ b2®(j) = a2(b1 + b2j)¡ b2(a1 + a2j) = a2b1 ¡ a1b2; 8j 2 [j; j¯]
を用いている．最後の不等号 (>) は ¶ 7 R=e
b2
a2b1¡a1b2 (ただし a2b1¡ a1b2 ? 0)であり，
仮定 3.4より b2 > 0なので，e < (R=¶)
a2b1¡a1b2
b2 (ただし a2b1 ¡ a1b2 ? 0)であること
から成り立つ．したがって，全員農村に残るので，S(¶; w;R; e) = (j; j¯)である．
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(2) ¶ ? R=e
b2
a2b1¡a1b2 (ただし a2b1 ¡ a1b2 ? 0)のとき．任意の w > w(¶)について，










































; 8j 2 [j; j¯]
が成り立つ．ただし，2行目の不等号 (<) は仮定 3.2より ¯(j) > 0を用いている．ま













> 1となることを用いている．よって，全員農村に残るので，S(¶; w;R; e) =
(j; j¯)である．
　 w = w(¶)のとき，j(¶; w(¶); R; e) = jであり，補題 3.1より，¡ ¶R¢a2 ³Rw(¶)a ´b2 > 1
である．よって，S(¶; w(¶); R; e) = (j; j¯)である．
　任意の w 2 (w¯(¶); w(¶))について，M(¶; w;R; e) = (j; j¯)か S(¶; w;R; e) = (j; j¯)の
いずれかが成り立っているとする（背理法の仮定）．仮定 3.4より b2 > 0なので，補
題 3.1より，¡ ¶R¢a2 ¡Rwa ¢b2 > ¡ ¶R¢a2 ³Rw¯(¶)a ´b2 > 1である．M(¶; w;R; e) = (j; j¯)だと
する．¡ ¶R¢a2 ¡Rwa ¢b2 > 1なので，j(¶; w;R; e) = j¯である．すると，












が成り立つ．仮定 3.2より ¯(j¯) > 0なので，2つを合わせると，w¯(¶) > wとなり，矛
盾である．したがって，S(¶; w;R; e) = (j; j¯)である．いま ¡ ¶R¢a2 ¡Rwa ¢b2 > 1なので，
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j(¶; w;R; e) = jである．すると，












が成り立つ．仮定 3.2より ¯(j) > 0なので，2つを合わせると，w(¶) 6 wとなり，矛
盾である．
　 w = w¯(¶)のとき，j(¶; w¯(¶); R; e) = j¯であり，補題 3.1より，¡ ¶R¢a2 ³Rw¯(¶)a ´b2 > 1
である．よって，M(¶; w¯(¶); R; e) = (j; j¯)である．
　 w 2 (0; w¯(¶))を任意にとる．補題 3.1より ¡ ¶R¢a2 ³Rw¯(¶)a ´b2 > 1であり，仮定 3.4













































































が成り立つ．ただし 1行目の不等号は仮定 3.2より ¯(j) > 0 8j 2 [j; j¯]を用いている．
また最後の不等号 (<)は ¶ ? R=e
b2
a2b1¡a1b2 (ただし a2b1¡a1b2 ? 0)であり，仮定 3.4よ
り b2 > 0なので，e > (R=¶)
a2b1¡a1b2
b2 (ただし a2b1¡a1b2 ? 0)であることから成り立つ．




















































; 8j 2 [j; j¯]
が成り立つ．ただし 2行目の不等号 (>) は仮定 3.2より ¯(j¯) > 0を用いている．ま








ている．よって，全員都市に行くので，M(¶; w;R; e) = (j; j¯)である．
Lemma3.3 ¶ 2 (0; 1]を任意にえらんで固定する．¶ 7 R=e
b2
a2b1¡a1b2 (ただし a2b1 ¡












Proof. ¶ 2 (0; 1]を任意にえらんで固定する．¶ 7 R=e
b2
a2b1¡a1b2 (ただし a2b1¡a1b2 ? 0)













< 1である．よって，S(¶; w;R; e) = (j; jˆ)，ただし，
jˆ = j(¶; w;R; e)である．補題 3.2より，S(¶; w;R; e) 6= (j; j¯)かつM(¶; w;R; e) 6= (j; j¯)


































































































g(jˆ) = g(j) > 0となる．また，jˆ 2 (j; j¯)より，
















































































　 ¶ ? R=e
b2
a2b1¡a1b2 (ただし a2b1¡a1b2 ? 0)であれば，任意のw 2 (w¯(¶); w(¶))につい
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である．よって，S(¶; w;R; e) = (jˆ; j¯)，ただし，jˆ = j(¶; w;R; e)である．補題 3.2よ
り，S(¶; w;R; e) 6= (j; j¯)かつM(¶; w;R; e) 6= (j; j¯)なので，jˆ 2 (j; j¯)である．よって，



































































































Proposition3.1 ある (¶; w) 2 (0; 1]£ R++が存在して，¼(¶; w) > 0である．




　 a2b1¡ a1b2 > 0であれば，補題 3.2より，M(¶; w(¶); R; e) = (j; j¯)である．すると，
(¶; w(¶); R; e)のもとで，農村に残る労働者の集合はfjgか ;なので，S(¶; w(¶); R; e) = ;
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ある．よって，ある w > w(¶) > 0が存在して，¼(¶; w) > 0である．
　 a2b1¡ a1b2 < 0であれば，補題 3.2より，M(¶; w¯(¶); R; e) = (j; j¯)である．すると，
(¶; w¯(¶); R; e)のもとで，農村に残る労働者の集合はfj¯gか ;なので，S(¶; w¯(¶); R; e) = ;





ある．よって，ある w > w¯(¶) > 0が存在して，¼(¶; w) > 0である．
w = 0のとき，S(¶; 0; R; e) = ;なので，¼(¶; 0) = 0である．また，¡ ¶R¢a2 ¡Rwa ¢b2 < 1











o 6 0となるので，jˆ =





¢b2 = 1 のとき，¡ ¶R¢a1 ¡Rwa ¢b1 < e であれば，M(¶; w;R; e) = (j; j¯) で
ある．よって，¼(¶; w) = 0である．
　命題 3.1より，正の最大利潤が保証されるので，したがって，(R; e) 2 (0; 1]2 を所





¢b2 = 1かつ ¡ ¶R¢a1 ¡Rwa ¢b1 > e， (iii) ¡ ¶R¢a2 ¡Rwa ¢b2 > 1を満たす (¶; w) 2
(0; 1]£R++ にあることが分かる．(i)，(ii)あるいは (iii)を満たす (¶; w) 2 (0; 1]£R++
の集合をDとかく．¼(¶; w)の定義域をDに限定して，利潤を最大にする (¶; w) の存
在を証明する．






¢b2 = 1かつ ¡ ¶R¢a1 ¡Rwa ¢b1 = e
を満たす (¶; w) 2 D に収束する任意の列とする． lim
m!1¼(¶m; wm) 6 ¼(¶; w)が成り
立つ．






¢b2 = 1かつ ¡ ¶R¢a1 ¡Rwa ¢b1 = eを満
たす (¶; w) 2 Dに収束する任意の列とする．必要であれば部分列をとれば，次の (a)
～(d)のいずれかが成り立つ．
　 (a)¡ ¶mR ¢a2 ¡Rwma ¢b2 = 1 ^ ¡ ¶mR ¢a1 ¡Rwma ¢b1 > e;m = 1; 2; : : :のとき．S(¶m; wm; R; e) =
(j; j¯);m = 1; 2; : : :である．












0;m = 1; 2; : : :となるので，j(¶m; wm; R; e) = j;m = 1; 2; : : :である．よって，S(¶m; wm; R; e) =
(j; j¯);m = 1; 2; : : :である．
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　したがって，(a)あるいは (b)であれば，










g(j)dj;m = 1; 2; : : :
である．よって，仮定 3.6より，
lim










g(j)dj 6 ¼(¶; w)
となる．
　 (c)¡ ¶mR ¢a2 ¡Rwma ¢b2 > 1 ^ ¡ ¶mR ¢a1 ¡Rwma ¢b1 < e;m = 1; 2; : : :のとき．S(¶m; wm; R; e) =
(j(¶m; wm; R; e); j¯);m = 1; 2; : : :なので，



















g(j)dj;m = 1; 2; : : :
である．j(¶m; wm; R; e) 2 [j; j¯];m = 1; 2; : : :なので，その中から収束する部分列を取
り出すことができる．記号の節約のために，部分列を j(¶m; wm; R; e);m = 1; 2; : : :自
身であるとする． lim
m!1 j(¶m; wm; R; e) 2 [j; j¯]なので，よって，仮定 3.6より，
lim























　 (d)¡ ¶mR ¢a2 ¡Rwma ¢b2 < 1 ^ ¡ ¶mR ¢a1 ¡Rwma ¢b1 > e;m = 1; 2; : : :のとき．S(¶m; wm; R; e) =
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(j; j(¶m; wm; R; e));m = 1; 2; : : :なので，



















g(j)dj;m = 1; 2; : : :
である．j(¶m; wm; R; e) 2 [j; j¯];m = 1; 2; : : :なので，その中から収束する部分列を取
り出すことができる．記号の節約のために，部分列を j(¶m; wm; R; e);m = 1; 2; : : :自
身であるとする． lim
m!1 j(¶m; wm; R; e) 2 [j; j¯]なので，よって， 仮定 3.6より，
lim

























Theorem3.1 ¼(¶; w)の定義域をDに制限する．このとき利潤最大化問題 (3.6) の解
(¶(R; e); w(R; e))が存在する．
Proof. 任意の (¶; w) 2 Dについて，













































となる．ただし，3行目の不等号は仮定 3.1より g(j) > 0 8j 2 (j; j¯)であり，仮定 3.2，
3.3より ®(j)¯(j) 2 (0; 1) 8j 2 (j; j¯)であることを用いている．また， 4行目の不等号は仮
定 3.7よりF が増加関数であることを用いている．よって，f¼(¶; w) 2 R j (¶; w) 2 Dg
は上に有界である．この集合は非空なので，よって，上限が存在する．それを sとか
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く．命題 3.1より，s > 0である．
　 s¡ 1=m;m = 1; 2; : : :は f¼(¶; w) 2 R j (¶; w) 2 Dgの上界ではない．よって，ある
(¶m; wm) 2 D;m = 1; 2; : : :が存在して，





g(j)dj;m = 1; 2; : : :とおくと，ym 2 [0; n];m = 1; 2; : : :なの
で，ym;m = 1; 2; : : :には収束する部分列 ym(i); i = 1; 2; : : :がある．m1(i) ´ m(i); i =
1; 2; : : :とおく． 対応する (¶m; wm) 2 D;m = 1; 2; : : :の部分列を (¶m1(i); wm1(i)); i =




である．¶m1(i) 2 (0; 1]; i = 1; 2; : : :なので，収束する部分列 ¶m(i(k)); k = 1; 2; : : :があ
る．m2(k) ´ m(i(k)); k = 1; 2; : : :とおく．対応する wm1(i); i = 1; 2; : : :の部分列を

















g(j)dj > 0; k = 1; 2; : : : (3.8)
である．
　wm2(k); k = 1; 2; : : :が発散するとする（背理法の仮定）．(a) ¶m2(k) ! 0(as k !1)，
あるいは (b) ¶m2(k) ! ¶ˆ 2 (0; 1](as k !1)のいずれかが成り立つ．
　 (a) ¶m2(k) ! 0(as k !1)のとき．(a-1)
R
S(¶m2(k);wm2(k);R;e)
g(j)dj ! 0(as k !1)，
あるいは (a-2) RS(¶m2(k);wm2(k);R;e) g(j)dj ! y 2 (0; n](as k ! 1)のいずれかが成り
立つ．
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; k = 1; 2; : : :
である．仮定 3.7より F は連続であり F (0) = 0なので，よって，
0 < s = lim
k!1
¼(¶m2(k); wm2(k)) 6 0
となり，矛盾である．
　 (a-2) RS(¶m2(k);wm2(k);R;e) g(j)dj ! y 2 (0; n](as k !1)のとき．(4.11)より，
















¼(¶m2(k); wm2(k)) 6 ¡1
となり，矛盾である．










; k = 1; 2; : : :
を考える．それは労働者 jが農村に残ることで得る効用の列である．任意の j 2 [j; j¯]













g(j)dj ! n(as k !1)となる．よって，
s = lim
k!1
¼(¶m2(k); wm2(k)) = ¡1
となり，矛盾である．
　したがって，wm2(k); k = 1; 2; : : :は発散しない．したがって，ある wˆ > 0が存在
して，どのような番号 kを選んでも，k以上のある番号 k0について，wm2(k0) < wˆが
成立する．したがって，どのような番号 tについても wm(i(k(t))) < wˆ となるような
wm2(k); k = 1; 2; : : :の部分列 wm(i(k(t))); t = 1; 2; : : :をとることができる．m3(t) ´
m(i(k(t))); t = 1; 2; : : :とおく．wm3(t); t = 1; 2; : : :は有界なので，収束する部分列
wm(i(k(t(l)))); l = 1; 2; : : :がある．m4(l) ´ m(i(k(t(l)))); l = 1; 2; : : :とおく．その極限
を w¤とかく．(i) ¶m4(l) ! 0(as l!1)，あるいは (ii) ¶m4(l) ! ¶¤ 2 (0; 1](as l!1)
のいずれかが成り立つ．










; l = 1; 2; : : :








´¯(j)¡®(j) ! 0となる．一方，労働者 j
が都市に行くことで得る期待効用の列は正の定数列である．よって，RS(¶m4(l);wm4(l);R;e) g(j)dj !
0(as l!1)となる．よって，
0 < s = lim
l!1
¼(¶m4(l); wm4(l)) = 0
となり，矛盾である．











¢b1 = eであれば，補題 3.4から，
lim
l!1
¼(¶m4(l); wm4(l)) 6 ¼(¶¤; w¤)
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である．そうでなければ，¼(¶; w); (¶; w) 2 Dは連続なので，
lim
l!1





¼(¶m4(l); wm4(l)) 6 ¼(¶¤; w¤)
である．よって，s = ¼(¶¤; w¤)は (¶¤; w¤)によって達成される最大値である．
3.3 最適な連結契約での利子率と市場利子率の乖離
前節では地主の利潤を最大にするような連結契約 (¶(R; e); w(R; e))が存在すること
を示した．最適な連結契約で地主が設定する利子率は市場利子率より高くなるのか，低
くなるのか，あるいは同じなのか．この節ではこれについて考察する．記号の節約の
ために，この節では，¶(R; e); w(R; e); j(¶(R; e); w(R; e); R; e)をそれぞれ ¶¤; w¤; jˆ¤と
かく．
Lemma3.5 ¶ 2 (0; 1]を任意にえらんで固定する．¶ 7 R=e
b2
a2b1¡a1b2 (ただし a2b1 ¡
a1b2 ? 0) であれば，任意の w > w¯(¶) について ¼(¶; w) < ¼(¶; w¯(¶)) である．¶ ?
R=e
b2
a2b1¡a1b2 (ただし a2b1 ¡ a1b2 ? 0)であれば，任意の w > w(¶)について ¼(¶; w) <
¼(¶; w(¶))である．
Proof. ¶ 2 (0; 1]を任意にえらんで固定する．¶ 7 R=e
b2
a2b1¡a1b2 (ただし a2b1¡a1b2 ? 0)
であれば，補題 3.2より，S(¶; w¯(¶); R; e) = (j; j¯)であり，任意の w > w¯(¶)について
S(¶; w;R; e) = (j; j¯)が成り立つ．仮定 3.1より g(j) > 0 8j 2 (j; j¯)であり，仮定 3.2，
3.3より ®(j)¯(j) 2 (0; 1) 8j 2 (j; j¯)なので，したがって，


































a2b1¡a1b2 (ただしa2b1¡a1b2 ? 0)であれば，補題 3.2より，S(¶; w(¶); R; e) =
(j; j¯)であり，任意のw > w(¶)について S(¶; w;R; e) = (j; j¯)が成り立つ．仮定 3.1よ
り g(j) > 0 8j 2 (j; j¯)であり，仮定 3.2，3.3より ®(j)¯(j) 2 (0; 1) 8j 2 (j; j¯)なので，し
たがって，















































¯(j)g(j)dj; x 2 [j; j¯]とおく．仮定 3.1より gは連続
なので，Áは微分可能であり，任意の x 2 (j; j¯)について，






























である．仮定 3.1，3.2より，R j¯x ®(j)¯(j)g(j)dj > 0 8x 2 (j; j¯)である．よって，a2b1¡a1b2 ?
0であれば，Á0(x) ? 0 8x 2 (j; j¯)である．Áは連続なので，よって，a2b1 ¡ a1b2 ? 0





















Proposition3.2 a2b1 ¡ a1b2 > 0のとき，8>>>>>>>>>>>>>>>>>>><>>>>>>>>>>>>>>>>>>>:
(あ)min(R=e
b2
a2b1¡a1b2 ; 1) > ¶¤ > R，
(い)R=e
b2
a2b1¡a1b2 > 1 = ¶¤ > R，
(う)R=e
b2
a2b1¡a1b2 > 1 = ¶¤ = R，
(え)1 > ¶¤ = R=e
b2
a2b1¡a1b2 > R;





a2b1¡a1b2 ) > ¶¤ = R，
(き)min(1; R=e
b2
a2b1¡a1b2 ) > R > ¶¤，
のいずれかが成り立つ．a2b1 ¡ a1b2 < 0のとき8>>>>>>>>>>>>>>>>>>><>>>>>>>>>>>>>>>>>>>:





a2b1¡a1b2 < R 6 1，
(ウ)¶¤ = R=e
b2
a2b1¡a1b2 = R 6 1
(エ)1 > ¶¤ > R > R=e
b2
a2b1¡a1b2，
(オ)1 > ¶¤ = R > R=e
b2
a2b1¡a1b2，
(カ)1 = ¶¤ > R > R=e
b2
a2b1¡a1b2，




Proof. ¶¤ ? R=e
b2
a2b1¡a1b2 (ただし a2b1 ¡ a1b2 ? 0)だとする（背理法の仮定）．補題
3.2，3.3，3.5より，w¤ 2 (w¯(¶¤); w(¶¤)]である．













> 1である．補題 3.2より，M(¶¤; w¤; R; e) 6= (j; j¯)かつS(¶¤; w¤; R; e) 6=
(j; j¯)なので，jˆ¤ 2 (j; j¯)である．すると，利潤最大化問題 (3.6) の解 (¶¤; w¤)は
max
(¶;w)2D1


























> 1 ^ jˆ 2 (j; j¯)gである．
仮定 3.1より gは連続であり，仮定 3.7より F は微分可能なので，¼は微分可能であ
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る．すると，¶¤ 6 1; w¤は 1階条件
@¼(¶; w)
@¶
= ¸ かつ @¼(¶; w)
@w
= 0
を満たす．ただし ¸ > 0はラグランジュ乗数である．¶¤ < 1か ¶¤ = 1かで場合分けを
する．































を満たす．ここで，jˆ 2 (j; j¯)より，






























































































　 ¶¤ = 1のとき．¸ > 0なので，1階条件を書き直すと
@¼(¶¤; w¤)
@¶






























　w¤ = w(¶¤)のとき．ˆj¤ = jである．補題 3.1より¡ ¶¤R ¢a2 ¡Rw¤a ¢b2 = ¡ ¶¤R ¢a2 ³Rw(¶¤)a ´b2 >
1である．すると，利潤最大化問題 (2.5) の解 (¶¤; w¤)は
max
(¶;w)2D2




















> 1 ^ jˆ = j
)
=






















L(¶; w) = ¸0¼(¶; w) + ¸1(1¡ ¶) + ¸2










































































なので，背理法を使って¸2 = 0だとすると，すぐ上で求めた 1階条件より ¸0 = ¸1 = 0

















































































である．よって，1階条件より ¸0 > 0である．¸0 > 0なので ¸0 = 1と設定して構わ
ない．¶¤ < 1か ¶¤ = 1かで場合分けをする．








































































































































































































となる．仮定 3.4より b2 > 0なので，a2b1¡ a1b2 > 0のとき 1 > ¶¤ > R=e
b2
a2b1¡a1b2 >
R である．a2b1 ¡ a1b2 < 0 のとき ¶¤ < R=e
b2
a2b1¡a1b2 6 R 6 1 である．よって，





















































































となる．仮定 3.4より b2 > 0なので，1 = ¶¤ > R=e
b2
a2b1¡a1b2 > R(ただし a2b1¡a1b2 >


































¯(j)g(j)dj; x 2 [j; j¯]とおく．仮定 3.1より gは連続
なので，Ãは微分可能であり，任意の x 2 (j; j¯)について，



























である．仮定 3.1，3.2より，R xj ®(j)¯(j)g(j)dj > 0 8x 2 (j; j¯)である．よって，a2b1¡a1b2 ?
0であれば，Ã0(x) ? 0 8x 2 (j; j¯)である．Ãは連続なので，よって，a2b1 ¡ a1b2 ? 0




















Proposition3.3 a2b1 ¡ a1b2 > 0のとき，8>>>>>>>>>>><>>>>>>>>>>>:
(あ)min(R=e
b2
a2b1¡a1b2 ; 1) > ¶¤ > R，
(い)R=e
b2
a2b1¡a1b2 > 1 = ¶¤ > R，
(う)R=e
b2
a2b1¡a1b2 > 1 = ¶¤ = R，
(え)1 > ¶¤ = R=e
b2
a2b1¡a1b2 > R;




のいずれかが成り立つ．a2b1 ¡ a1b2 < 0のとき，8>>>><>>>>:





a2b1¡a1b2 < R 6 1，
(ウ)¶¤ = R=e
b2
a2b1¡a1b2 = R 6 1
のいずれかが成り立つ．
Proof. 仮定 3.4のもとで，a2b1 ¡ a1b2 > 0のとき，
(min(1; R=e
b2
a2b1¡a1b2 ) > ¶¤ = R) _ (min(1; R=e
b2
a2b1¡a1b2 ) > R > ¶¤) (3.14)
は成り立っているとする（背理法の仮定）．a2b1 ¡ a1b2 < 0のとき，8>><>>:
(1 > ¶¤ > R > R=e
b2
a2b1¡a1b2 ) _ (1 > ¶¤ = R > R=e
b2
a2b1¡a1b2 )_
(1 = ¶¤ > R > R=e
b2






a2b1¡a1b2 (ただしa2b1¡a1b2 ? 0)
である．すると，補題 3.2，3.3，3.5より，w¤ 2 (w(¶¤); w¯(¶¤)]である．













< 1 である．また，補題 3.2 より，M(¶¤; w¤; R; e) 6= (j; j¯) かつ
S(¶¤; w¤; R; e) 6= (j; j¯)である．よって，jˆ¤ 2 (j; j¯)である．すると，利潤最大化問題
(3.6) の解 (¶¤; w¤)は
max
(¶;w)2D3


























< 1 ^ jˆ 2 (j; j¯)gである．
仮定 3.1より gは連続であり，仮定 3.7より F は微分可能なので，¼は微分可能であ
る．すると，¶¤ 6 1; w¤は 1階条件
@¼(¶; w)
@¶
= ¸ かつ @¼(¶; w)
@w
= 0
を満たす．ただし ¸ > 0はラグランジュ乗数である．¶¤ < 1か ¶¤ = 1で場合分けをす
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る．
















































¤; w¤; R; e)
@j
@w (¶

















　 ¶¤ = 1のとき．¸ > 0なので，1階条件を書き直すと
@¼(¶¤; w¤)
@¶






























　w¤ = w¯(¶¤)のとき．ˆj¤ = j¯である．補題 3.1より¡ ¶¤R ¢a2 ¡Rw¤a ¢b2 = ¡ ¶¤R ¢a2 ³Rw¯(¶¤)a ´b2 <
1である．すると，利潤最大化問題 (3.6) の解 (¶¤; w¤)は
max
(¶;w)2D4





















< 1 ^ jˆ = j¯
)
=






















L(¶; w) = ¸0¼(¶; w) + ¸1(1¡ ¶) + ¸2




























































である．仮定 3.1，3.2，3.3より，@¼(¶¤;w¤)@w < 0なので，背理法を使って ¸2 = 0だと




































































である．よって，1階条件より ¸0 > 0である．¸0 > 0なので ¸0 = 1と設定して構わ
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ない．¶¤ < 1か ¶¤ = 1かで場合分けをする．







































































































































































































となる．a2b1¡a1b2 > 0のとき，(3.14) より ¶¤ 6 Rなので，すぐ上の等式の左辺6 1，
















となり，矛盾である．a2b1 ¡ a1b2 < 0のとき，(3.15) より 1 > ¶¤ > Rなので，等式




















































































となる． a2b1 ¡ a1b2 < 0のとき，(3.15) より 1 = ¶¤ > Rなので，すぐ上の不等式の
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は市場利子率と同じ利子率を設定する．a2b1 ¡ a1b2 < 0のとき，失業率が正である場
合，最適な連結契約で地主が設定する利子率は市場利子率よりも高くなる．完全雇用
が達成される場合，最適な連結契約で地主は市場利子率と同じ利子率を設定する．
Theorem3.2 a2b1 ¡ a1b2 > 0のとき，e = 1なら ¶¤ = Rであり，e < 1なら，8><>: R < 1なら 1 > ¶ > R，R = 1なら¶¤ = R
である．a2b1 ¡ a1b2 < 0のとき，8><>: e < 1なら¶
¤ < R，
e = 1なら¶¤ = R
である．
Proof. 仮定 3.4よりb2 > 0なので，a2b1¡a1b2 > 0のとき，(あ) min(R=e
b2
a2b1¡a1b2 ; 1) >
¶¤ > R，(い) R=e
b2
a2b1¡a1b2 > 1 = ¶¤ > R，(う) R=e
b2
a2b1¡a1b2 > 1 = ¶¤ = R，(え) 1 >
¶¤ = R=e
b2
a2b1¡a1b2 > Rか (お) 1 > ¶¤ = R=e
b2
a2b1¡a1b2 = R (か) min(1; R=e
b2
a2b1¡a1b2 ) >
¶¤ = R，(き) min(1; R=e
b2
a2b1¡a1b2 ) > R > ¶¤，(く) ¶¤ > R=e
b2
a2b1¡a1b2，のいずれかで
ある．命題 3.2より，(く)は成り立たない．命題 3.3より，(か)と (き)のいずれも成
り立たない．よって，(あ)～(お)のいずれかが成り立つ．e < 1であれば，R < 1な
ら，(あ)，(い)か (え)のいずれかが成り立つので，1 > ¶¤ > Rである．R = 1なら，
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(う)が成り立つので，¶¤ = Rである．e = 1であれば，(お)が成り立つので，¶¤ = R
である．
　 a2b1¡a1b2 > 0のとき，(ア) 1 > R > ¶¤ > R=e
b2
a2b1¡a1b2，(イ) ¶¤ = R=e
b2
a2b1¡a1b2 <
R 6 1か，(ウ) ¶¤ = R=e
b2
a2b1¡a1b2 = R 6 1 (エ) 1 > ¶¤ > R > R=e
b2
a2b1¡a1b2，(オ)
1 > ¶¤ = R > R=e
b2
a2b1¡a1b2，(カ) 1 = ¶¤ > R > R=e
b2
a2b1¡a1b2，(キ) 1 = ¶¤ = R >
R=e
b2




いずれかが成り立つ．e < 1であれば，(ア)か (イ)が成り立つので，¶¤ < Rである．
e = 1であれば，(ウ)が成り立つので，¶¤ = Rである．
3.4 失業への言及




　所与の (R; e) 2 (0; 1]2に対して，もし S(¶(R; e); w(R; e); R; e) = (j; j¯)だとすると，
(¶(R; e); w(R; e); R; e)のもとで都市に行く労働者の集合は fjgか fj¯gか ;である．よっ






　次の命題より，(R; e)が市場均衡であれば，¶(R; e) 6= R=e
b2
a2b1¡a1b2 (ただし a2b1 ¡
a1b2 ? 0)であることが分かる．
Proposition3.4 ¶(R; e) = R=e
b2
a2b1¡a1b2 (ただしa2b1¡a1b2 ? 0)であれば，S(¶(R; e); w(R; e); R; e) =
(j; j¯)である．
Proof. ¶(R; e) = R=e
b2























































































a2b1 ¡ a1b2 log e
=
a2b1 ¡ a1b2
a2b1 ¡ a1b2 log e = log e
が成り立つ．ただし 1行目の不等号 (<) は仮定 3.2より ¯(j) > 0 8j 2 [j; j¯]を用いて
いる．よって，全員都市に行くので，M(¶(R; e); w(R; e); R; e) = (j; j¯)である．しかし，
命題 3.1と定理 3.1より，¼(¶(R; e); w(R; e)) > 0なので，M(¶(R; e); w(R; e); R; e) 6=













R のとき．w(R; e) > e
a2
a2b1¡a1b2 a




























が成り立つ．ただし 1行目の不等号 (>) は仮定 3.2より ¯(j) > 0 8j 2 [j; j¯]を用いて
いる．よって，全員農村に残るので，S(¶(R; e); w(R; e); R; e) = (j; j¯)である．













; 8j 2 [j; j¯]
が成り立つ．ここで，w(R; e)を w0(w0 > w(R; e))にすると，仮定 3.2より ¯(j) >
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0 8j 2 [j; j¯]なので，






; 8j 2 [j; j¯]
が成り立つ．よって，全員農村に残るので，S(¶(R; e); w0; R; e) = (j; j¯)である．しか
し，(¶(R; e); w(R; e))は利潤最大化問題の解なので，































= ¼(¶(R; e); w(R; e))
が任意のw0 2 (w(R; e);1)について成り立つ．したがって，S(¶(R; e); w(R; e); R; e) =
(j; j¯)である．
前の節の 2つの命題と命題 3.4より，次の定理が成り立つ．(R; e)が市場均衡であ
れば，完全雇用は達成されないことが分かる．さらに，市場均衡では農村には jがよ
り小さい労働者が残る．つまり，a2b1 ¡ a1b2 > 0であれば，第 2財の消費をより高く
評価する労働者が農村に残る．a2b1 ¡ a1b2 < 0であれば，第 1財の消費をより高く評
価する労働者が残るといえる．市場均衡で完全雇用は達成されないので，前節の定理
3.2より，a2b1¡ a1b2 > 0であれば，市場利子率が正なら，最適な連結契約で地主が設
定する利子率はそれよりも低くなる（無利子を含む）．市場利子率が無利子なら，最
適な連結契約で地主が設定する利子率はそれと同じで無利子である．a2b1 ¡ a1b2 < 0
であれば，最適な連結契約で地主が設定する利子率は市場利子率よりも高くなる．
Theorem3.3 a2b1 ¡ a1b2 ? 0 のとき，(R; e) が市場均衡であれば，e < 1 であ
り，S(¶(R; e); w(R; e); R; e) = (j; j(¶(R; e); w(R; e); R; e)); j(¶(R; e); w(R; e); R; e) 2
(j; j¯)である．
Proof. a2b1 ¡ a1b2 > 0のとき，命題 3.2，3.3，3.4より，(R; e)が市場均衡であれば，
min(R=e
b2
a2b1¡a1b2 ; 1) > ¶(R; e) > R，R=e
b2




1 = ¶(R; e) = Rのいずれかである．したがって，e < 1である．(R; e)は市場均衡なので，
S(¶(R; e); w(R; e); R; e) 6= (j; j¯)であり，命題 3.1と定理 3.1より，¼(¶(R; e); w(R; e)) >
0なので，M(¶(R; e); w(R; e); R; e) 6= (j; j¯)である．¶(R; e) < R=e
b2
a2b1¡a1b2 なので，よっ
















て，S(¶(R; e); w(R; e); R; e) = (j; j(¶(R; e); w(R; e); R; e)); j(¶(R; e); w(R; e); R; e) 2
(j; j¯)である．
　 a2b1 ¡ a1b2 < 0のとき，命題 3.2，3.3，3.4より，(R; e)が市場均衡であれば，1 >
R > ¶(R; e) > R=e
b2
a2b1¡a1b2 である．したがって，e < 1である．¶(R; e) > R=e
b2
a2b1¡a1b2，
S(¶(R; e); w(R; e); R; e) 6= (j; j¯)かつM(¶(R; e); w(R; e); R; e) 6= (j; j¯)なので，補題
3.2 より w(R; e) 2 (w(¶(R; e)); w¯(¶(R; e))) である．よって，仮定 3.4 と補題 3.1 よ

























保有量を jとかく．jは R+上に分布し，その分布は密度関数 gで表現されるとする．
gについて，
100 第 4章 連結取引の理論:初期保有量が異なる場合
Assumption4.1 gは R+上で連続であり，g(j) > 0 8j 2 R++である．
を仮定する．
　労働者の効用関数はみな同じで，u(c1; c2) = c®1 c¯2 ; ®; ¯ > 0である．c1; c2はそれぞ
れ第 1期の財の消費量，第 2期の財の消費量である．






subject to c1 + ¶c2 = j + ¶w if c1 > j
c1 + c2 = j + w if c1 6 j
と表現する1．ただし，¶ ´ 1=(1 + i) 2 (0; 1]である．iは地主が労働者に貸すとき
の利子率である．予算制約は第 1期首の時点で表現されている．労働者 jが第 1期に
c1 ¡ j > 0単位の財 1を地主から借りるのであれば，第 2期に元利合計 (1 + i)(c1 ¡ j)
を支払わなければならない．第 2期には労働者は地主のもとで賃金率 wで働くので，
財 2は w ¡ (1 + i)(c1 ¡ j)だけ消費することができる．一方，労働者 jが第 1期に地
主から借りないのであれば，j ¡ c1 > 0単位の財 1をタンス預金して，第 2期に消費
する．第 2期には地主のもとで賃金率wで働くので，結局財 2は w + (j ¡ c1)だけ消
費することができる．労働者 jは第 1期に地主から借りても借りなくても，第 2期に
は同じ賃金率wで働く．また，利子率 iや賃金率wは労働者によらずみな同じである．
問題 (4.1) の解を cr1(¶; w; j); cr2(¶; w; j)とかく．rは ruralの頭文字である．
　 c1 + ¶c2 = j + ¶wと c1 > jという 2つの制約のもとでの労働者 jの効用最大化問題
の解は， 8>><>>:




¶ ) if j <
®
¯ ¶w
(j; w) if j > ®¯ ¶w




(j; w) if j 6 ®¯w
( ®®+¯ (j + w);
¯




である．あわせると，労働者 jの効用最大化問題 (4.1) の解は
(cr1(¶; w; j); c
r
2(¶; w; j)) =
8>>>>>>><>>>>>>>:




¶ ) if j <
®
¯ ¶w
(j; w) if j 2 [®¯ ¶w; ®¯w]
( ®®+¯ (j + w);
¯












2 subject to c1 + c2 = j + a
と表現することができる．労働者の予算制約は第1期首の時点で表現されている．この問
題の解を co1(j); co2(j)とかく．oは outsideの頭文字である．co1(j) = ®®+¯ (j+a); co2(j) =
¯
®+¯ (j + a)である．
　労働者 j が地主のもとで働くことで得る効用は u(cr1(¶; w; j); cr2(¶; w; j))である．地
主のもとで働かないことで得る効用は u(co1(j); co2(j))である．労働者 j は，地主の提
示する組 (¶; w) 2 (0; 1]£ R+を所与として，この 2つの効用を比較することによって
どこで働くかを決定する．前者が後者を上回れば，労働者 jは地主のもとで働く．下
回れば，地主のもとで働かず他で働く．
























































(cr1(¶; w; j)¡ j)g(j)dj
(4.4)
と表現することができる．ただし，関数 F : [0; n]! R+は地主の生産技術を表す．F
について，
Assumption4.2 生産関数F は (0; n)で微分可能で，[0; n]で増加的かつ連続である．
また F (0) = 0である．
を仮定する．また，R ´ 1=(1 + r) 2 (0; 1]，ただし rは市場利子率である．
　地主の目的関数は第 2期首の時点で書かれている．第 2期に労働者を雇って地主は
第 2財を生産する．それを表しているのが目的関数の第 1項である．第 2項は彼の労
働者に支払わなければならない賃金総額である．すなわち最初の 2つの項は総生産利




の 2項は総利子利潤を表している．利潤最大化問題 (4.4) の解を (¶(R); w(R))とかく．
Assumption4.3 ある (¶; w) 2 (0; 1]£ [a;1)が存在して，¼(¶; w) > 0である．
を仮定する．利潤最大化問題の解の存在は次節で証明するが，この仮定により，正の
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4.2.1 労働者の最適な選択
地主の提示する組 (¶; w) 2 (0; 1]£ R+を所与として，®¯ ¶w 2 R+を jbとかく．bは
borrowの頭文字である．任意の j 2 R+について，j < jbであれば，j < ®¯ ¶wなので
(4.3) より，jは地主のもとで働くのであれば借りる．言い換えると，jは働いて借り




決まるからである．各 (¶; w) 2 (0; 1]£R+に対して jbを割り当てる関数を jb(¶; w)と
かく．






2 Rと 0の大きい方を joとかく．





































®®¯¯(j+a)®+¯ = u(co1(j); c
o
2(j))
となる．左辺は， (4.3) より，もし ¶ 2 (0; 1)のときに地主のもとで働いて借りるので
あれば労働者 jが得る効用である．右辺は地主のもとで働かないことで得る効用であ
る．したがって，労働者 jは ¶ 2 (0; 1)のときに地主のもとで働いて借りるという選択
をしない．ただし，働かないことを選択するとは限らない．働いて借りないことを選







u(cr1(¶; w; j); c
r




















となる．ただし 1 行目の不等号は (4.3) を用いている．したがって，地主のもとで
働くことで得る効用が働かないことで得る効用を上回るので，地主のもとで働く．各
(¶; w) 2 (0; 1)£ R+に対して joを割り当てる関数を jo(¶; w)とかく．
　 w 2 R+が与えられているとする．
H(j) =
8>><>>:




®®¯¯(j + w)®+¯ if j > ®¯w
と定義する．もし労働者 jが地主のもとで働いて借りないのであれば，各期の需要量は
(4.2) となるので，H(j)はそのときの効用である．まず，任意の (¶; w) 2 (0; 1]£ [0; a)
について，L(¶; w) = ;となることを示す．






®®¯¯(j + w)®+¯ 8j > 0
である．ただし，等号は j = ®¯wのときのみ成立する．











































w ¡ ® ®®+¯ ¯ ¯®+¯ 1
¯
w = 0




































なので，j Q ®¯wであれば ³ 0(j) R 0となる．よって，任意の j > 0について，
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となる．ただし，等号は j = ®¯wのときのみ成立する．











; ¶ 2 (0; 1]とおく．






= »(¶) > »(1) =
¯a
(®+ ¯)¡ ® = a 8¶ 2 (0; 1)
となる．








ついて，B(¶; w) = ;である．











































となる．つまり，jb(¶; w) < jo(¶; w)となる．したがって，任意に j 2 R+をえらぶと，
(i) j 6 jb(¶; w) < jo(¶; w)，(ii) j 2 (jb(¶; w); jo(¶; w))，(iii) j > jo(¶; w) > jb(¶; w)の
いずれかが成り立つ．(i) あるいは (ii) であれば，j < jo(¶; w)が成り立つので，j は
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地主のもとで働いて借りるという選択をしない．(iii)であれば，j > jb(¶; w)が成り立
つので，j は働いて借りるという選択をしない．したがって，地主のもとで働いて借
りる労働者の集合は空となるので，B(¶; w) = ;である．
Proposition4.1 任意の (¶; w) 2 (0; 1]£ [0; a)について，L(¶; w) = ;である．
Proof. (¶; w) 2 (0; 1]£ [0; a)を任意にえらんで固定する．¶ 2 (0; 1)であれば，補題 4.2

























®®¯¯(j + a)®+¯ = u(co1(j); c
o
2(j)) 8j 2 R+
となるので，どの労働者も働いて借りないという選択をしない．したがって，地主のも
とで働くのであればどの労働者も借りるので，地主のもとで働く労働者の集合と働い
て借りる労働者の集合は同じになる．よって，L(¶; w) = B(¶; w)になる．B(¶; w) = ;
なので，したがって，L(¶; w) = ;となる．
　 ¶ = 1であれば，
u(cr1(1; w; j); c
r














2(j)) 8j 2 R+
となる．ただし1行目の等号は任意の j 2 R+について (4.3)より (cr1(1; w; j); cr2(1; w; j)) =³
®
®+¯ (j + w);
¯
®+¯ (j + w)
´
となることを用いている．よって，どの労働者も地主のも
108 第 4章 連結取引の理論:初期保有量が異なる場合
とで働かない．したがって，L(1; w) = ;となる．
任意の (¶; w) 2 (0; 1] £ [0; a) について，命題 4.1 より L(¶; w) = ; となるので，
¼(¶; w) = 0となる．したがって，仮定 4.3より，地主の利潤 ¼を最大にする組 (¶; w)
は (0; 1]£ [a;1)にあることが分かる（その存在については次の項で証明する）．よっ
て，以下では，地主の提示する組 (¶; w)を (0; 1]£ [a;1)に限定して，労働者の最適選
択について考察する．






®®¯¯(j + a)®+¯ である．







a); j > 0とする．














































































なので，j < ®¯wであれば，Ã0(j) > 0である．Ãは連続なので，よって，中間値の定
理から，ある jˆ(w) 2 (0; ®¯w)が存在して











®+¯ (jˆ(w) + a)













®®¯¯(j + a)®+¯ if j 2 [0; jˆ(w));





®®¯¯(j + a)®+¯ if j 2 (jˆ(w); ®¯w]













w > aのとき，jˆ(w) 2 (0; ®¯w)を jhとかく．hは hoarded moneyの頭文字である．












択をするかもしれない．j > jhであれば，j > jˆ(w)なので命題 4.2より，
u(cr1(¶; w; j); c
r














jˆ(w) = ®¯ aである．任意の j 2 R+に
ついて，j < jhであれば，j < ®¯ aなのでH(j)の定義と補題 4.1から，
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Assumption4.4 w = aのとき，任意の j 2 R+について，j > jhであれば，jは地
主のもとで働く
と仮定する．
　各 w > aに対して，jh を割り当てる関数を jh(w)とかく． limw!a
w>a
jh(w) = jh(a)と
なるので，関数 jh(w) は w = a で連続である．この連続性と仮定 4.4 は次の項で
¼(¶; w); (¶; w) 2 (0; 1]£ [a;1)の ¶ 2 (0; 1)，w = aでの連続性を証明するときに必要
になる．
　 ¶ = 1; w > aであれば，任意の j 2 R+について，(4.3) より，
u(cr1(1; w; j); c
r
















　 (¶; w) = (1; a)であれば，任意の j 2 R+について，(4.3) より，
u(cr1(1; a; j); c
r










Assumption4.5 (¶; w) = (1; a)のとき，任意の j 2 R+について，地主のもとで働く




前の項で示した命題 4.1より，任意の組 (¶; w) 2 (0; 1]£ [0; a)について ¼(¶; w) = 0
である．よって，仮定 4.3より，地主の利潤最大化問題の解 (¶; w)は (0; 1]£ [a;1)に
あることが分かる．したがって，¼(¶; w)の定義域を (0; 1]£ [a;1)に限定して，解の
存在を証明する．
　前の項でみたように，w = aを所与として，j 2 (jh(a);1)は地主のもとで働い
て借りないことと働かないことが無差別になる．(¶; w) = (1; a)を所与として，どの
労働者も地主のもとで働くことと働かないこととが無差別になる．したがって，まず
¶ 2 (0; 1]; w = aでの ¼の連続性を示す．





¼(¶; w) = ¼(¶ˆ; a) である．




である．よって，補題 4.3より，B(¶; a) = ;である．任意の j 2 R+について，j < jh(a)
であれば，働いて借りないという選択をしない．したがって，地主のもとで働くので
あれば借りるので，地主のもとで働く労働者の集合と働いて借りる労働者の集合は同
じになる．よって，L(¶; a) = B(¶; a)である．B(¶; a) = ;なので，L(¶; a) = ;となる．
j > jh(a)であれば，仮定 4.4より，jは地主のもとで働く．B(¶; a) = ;なので，した
がって，¶ 2 (0; 1); w = aのときの地主の利潤は，








g(j)dj ´ Π(a) (4.6)
となる．







であれば，補題 4.3より，B(¶; w) = ;であ
る．任意の j 2 R+ について，j < jh(w)であれば，働いて借りないという選択をし
ない．したがって，地主のもとで働くのであれば借りるので，地主のもとで働く労働
者の集合と働いて借りる労働者の集合は同じになる．よって，L(¶; w) = B(¶; w) = ;
である．j > jh(w)であれば，地主のもとで働く．B(¶; w) = ;なので，したがって，
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Π(w) = Π(a) = ¼(¶ˆ; a)
となる．3番目の等号は jhが w = aで連続であり，仮定 4.1，4.2より gと F が連続






¼(¶; w) = ¼(1; a) が成り立つ．
Proof. ¶ = 1; w = aのとき，仮定 4.5より，任意の j 2 R+ について，地主のもと
で働く．よって，任意の j 2 R+ について，j < jb(1; a)であれば j は働いて借りる．
j > jb(1; a)であれば jは働いて借りない．したがって，¶ = 1; w = aのときの地主の
利潤は






(cr1(1; a; j)¡ j)g(j)dj
となる．
　 ¶ = 1; w > aであれば，(4.5) より，任意の j 2 R+について，地主のもとで働く．
よって，任意の j 2 R+について，j < jb(1; w)であれば jは働いて借りる．j > jb(1; w)
であれば jは働いて借りない．よって，¶ = 1; w > aのときの地主の利潤は，














¼(¶; w) = lim
w!a
w>a






(cr1(1; a; j)¡j)g(j)dj = ¼(1; a)
(4.8)
となる．










< 0となるので，jo(¶; w) = 0である．し
たがって，j > jo(¶; w) = 0は地主のもとで働く．よって，任意の j 2 R++について，
j < jb(¶; w)であれば j は働いて借りる．j > jb(¶; w)であれば j は働いて借りない．


































(cr1(1; a; j)¡j)g(j)dj = ¼(1; a)
(4.9)
となる．





¼(¶; w) = ¼(1; a)を得る．
以上より，¼(¶; w)の定義域を (0; 1]£ [a;1)に制限すれば，地主の利潤を最大にす
る利子率と賃金率の組があることを証明することができる．
Theorem4.1 ¼(¶; w)の定義域を (0; 1]£ [a;1)に制限する．このとき利潤最大化問
題 (4.4) に解 (¶(R); w(R))が存在する．
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Proof. 任意の (¶; w) 2 (0; 1]£ [a;1)について，


























































となる．ただし 3行目の不等号は仮定 4.1より g(j) > 0 8j 2 R++ を，4行目の不
等号は仮定 4.2より F が増加関数であることを用いている．よって，集合 f¼(¶; w) 2
R j (¶; w) 2 (0; 1]£ [a;1)gは上に有界である．この集合は非空なので，上限が存在す
る．それを sとかく．仮定 4.3より，s > 0である．
　 s ¡ 1=m;m = 1; 2; : : :は f¼(¶; w) 2 R j (¶; w) 2 (0; 1] £ [a;1)gの上界ではない．
よって，ある (¶m; wm) 2 (0; 1]£ [a;1);m = 1; 2; : : :が存在して，





g(j)dj;m = 1; 2; : : :とおくと，ym 2 [0; n];m = 1; 2; : : :なので，
ym;m = 1; 2; : : :には収束する部分列 ym(i); i = 1; 2; : : :がある．m1(i) ´ m(i); i =
1; 2; : : :とおく．対応する (¶m; wm) 2 (0; 1]£[a;1);m = 1; 2; : : :の部分列を (¶m1(i); wm1(i)); i =




である．¶m1(i) 2 (0; 1]; i = 1; 2; : : :は有界なので，収束する部分列 ¶m(i(k)); k = 1; 2; : : :
がある．m2(k) ´ m(i(k)); k = 1; 2; : : :とおく．対応する wm1(i); i = 1; 2; : : :の部分列
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(j + ¶m2(k)wm2(k))¡ j
¶
g(j)dj > 0; k = 1; 2; : : : (4.12)
である．
　wm2(k); k = 1; 2; : : :が発散するとする（背理法の仮定）．(a) ¶m2(k) ! 0(as k !1)
あるいは (b) ¶m2(k) ! ¶ˆ 2 (0; 1](as k !1)のいずれかが成り立つ．
　 (a) ¶m2(k) ! 0(as k ! 1)のとき．(a-1)
R
L(¶m2(k);wm2(k))
g(j)dj ! 0(as k ! 1)，
あるいは (a-2) RL(¶m2(k);wm2(k)) g(j)dj ! y 2 (0; n](as k !1)のいずれかが成り立つ．
　 (a-1) RL(¶m2(k);wm2(k)) g(j)dj ! 0(as k ! 1) のとき．RB(¶m2(k);wm2(k)) g(j)dj !





































; k = 1; 2; : : :
である．仮定 4.2より F は連続であり F (0) = 0なので，よって，
0 < s = lim
k!1
¼(¶m2(k); wm2(k)) 6 0
となり，矛盾である．
　 (a-2) RL(¶m2(k);wm2(k)) g(j)dj ! y 2 (0; n](as k !1)のとき．RB(¶m2(k);wm2(k)) g(j)dj !
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y0 2 [0; y](as k !1)である．(4.11) と (4.12) より，


















¼(¶m2(k); wm2(k)) 6 ¡1
となり，矛盾である．











®+¯ ; k = 1; 2; : : :
を考える．それは，¶m2(k) 2 (0; 1) であれば，そのときに労働者 j が地主のもとで
働いて借りるのであれば得る効用である．¶m2(k) = 1 であれば，労働者 j が地主












®+¯ ! 1 となる．一方，労
働者 j が地主のもとで働かないことで得る効用の列は定数列である．したがって，R
L(¶m2(k);wm2(k))
g(j)dj ! n(as k !1)となる．RB(¶m2(k);wm2(k)) g(j)dj ! b 2 [0; n](as k !
1)なので，(4.11) と (4.12) より，


















¼(¶m2(k); wm2(k)) 6 ¡1
となり，矛盾である．
　したがって，wm2(k); k = 1; 2; : : :は発散しない．したがって，ある wˆ > 0が存在し
て，どのような番号 kを選んでも，k以上のある番号 k0について，a 6 wm2(k0) < wˆ
が成立する．したがって，どのような番号 tについても wm(i(k(t))) < wˆとなるような
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wm2(k); k = 1; 2; : : :の部分列 wm(i(k(t))); t = 1; 2; : : :をとることができる．m3(t) ´
m(i(k(t))); t = 1; 2; : : :とおく．wm3(t); t = 1; 2; : : :は有界なので，収束する部分列
wm(i(k(t(l)))); l = 1; 2; : : :がある．m4(l) ´ m(i(k(t(l)))); l = 1; 2; : : :とおく．その極限
を w¤とかく．(i) ¶m4(l) ! 0(as l!1)，あるいは (ii) ¶m4(l) ! ¶¤ 2 (0; 1](as l!1)
のいずれかが成り立つ．
　 (i) ¶m4(l) ! 0(as l!1)のとき．l!1とすれば，®¯ ¶m4(l)wm4(l) ! 0となるので，
任意の j 2 R+について，(4.3) より，地主のもとで働くのであれば借りない．
　 w¤ = aのとき．任意の j 2 R+について，j < jh(a)であれば，借りないという選













となる．(4.6) より，¼(¶; a) = Π(a) = lim
l!1
¼(¶m4(l); wm4(l))となる ¶ 2 (0; 1)が存在す
る．














となる．(4.7)より，¼(¶; w¤) = Π(w¤) = lim
l!1







　したがって，(ii) ¶m4(l) ! ¶¤ 2 (0; 1](as l ! 1)の場合のみを考えればよい．補題
4.4と補題 4.5より，¼(¶; w); (¶; w) 2 (0; 1]£ [a;1)は連続なので，
s = lim
l!1
¼(¶m4(l); wm4(l)) = ¼(¶
¤; w¤)
である．s = ¼(¶¤; w¤)は (¶¤; w¤)によって達成される最大値である．




はこれについて考察したい．記号の節約のために，以下では，¶(R); w(R); jb(¶(R); w(R)); jo(¶(R); w(R))
をそれぞれ ¶¤; w¤; j¤b; j¤o とかく．
　まず，最適な連結契約での利子率がゼロつまり ¶¤ = 1の場合を考える．この場合，
市場利子率が正なら，最適な連結契約で地主が設定する利子率はそれよりも低くなる
といえる．というのは，R 2 (0; 1]なので，¶¤ = 1 > Rである．したがって，R < 1な
ら ¶¤ > Rとなるからである．
　次に，最適な連結契約での利子率が正つまり ¶¤ < 1の場合を考える．0 6 j¤o < j¤bで
あれば，最適な連結契約での利子率は市場利子率より低くなることを示したのが，次
の補題である．0 6 j¤o < j¤bは j 2 [0; j¤o)は地主のもとで働かず，j 2 (j¤o ; j¤b)は働いて
借りて，j 2 (j¤b;1)は働いて借りない，ということをいっている．
Lemma4.6 ¶¤ < 1かつ 0 6 j¤o < j¤bであれば，¶¤ > Rである．
Proof. ¶¤ < 1 ^ 0 6 j¤o < j¤bだとする．
　 j¤o = 0のとき．j > j¤o = 0は地主のもとで働く．よって，任意の j 2 R++につい















(j + ¶w)¡ j
¶
g(j)dj






















D1 ´ f(¶; w) 2 (0; 1]£ [a;1) j ¶ < 1 ^ jo(¶; w) = 0 ^ jb(¶; w) > 0g
=










































を満たす．ただし ¸ > 0はラグランジュ乗数である．j¤b = ®¯ ¶¤w¤より，
@¼
@jb



































































































































0 jg(j)dj ¡ 1R ®®+¯w¤
R j¤b
0 g(j)dj
¡n+ ¡1¡ ¶¤R ¢ ®®+¯ R j¤b0 g(j)dj
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　 j¤o > 0のとき．任意の j 2 R+について，j < j¤o であれば，j < j¤o < j¤b なので j
は地主のもとで働かない．j 2 (j¤o ; j¤b)であれば地主のもとで働いて借りる．j > j¤bで



































D2 ´ f(¶; w) 2 (0; 1]£ [a;1) j¶ < 1 ^ jo(¶; w) > 0 ^ jb(¶; w) > 0 ^ jb(¶; w) > jo(¶; w)g
=







> 0 ^ ®
¯











































































































g(j)dj ¡ ¡1¡ ¶¤R ¢ ®®+¯ R j¤bj¤o g(j)dj








































































である．ただし j¤o > 0である．®¯ ¶¤w¤ = j¤bなので，書き直すと，
Z j¤b
j¤o
































































つまり ¶¤ > Rとなる．
この補題より，次の定理が成り立つ．つまり，最適な連結契約で地主が設定する利
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子率が正の場合，借りる労働者の割合（測度）がゼロでなければ，その利子率は市場
利子率より低くなると結論付けることができる．
Theorem4.2 ¶¤ < 1かつB(¶¤; w¤) 6= ;であれば，¶¤ > Rである．












る．よって，補題 4.3より，B(¶¤; w¤) = ;となり，矛盾である．j¤o = j¤bであれば，任
意の j 2 R+について，j > j¤o = j¤bであれば働いて借りない．j < j¤o = j¤bであれば働
かない．したがって，働いて借りる労働者の集合は空か 1点集合 fj¤og = fj¤bgである．
よって，B(¶¤; w¤) = ;となり，矛盾である．したがって，j¤o < j¤bである．0 6 j¤o < j¤b
なので，補題 4.6より，¶¤ > Rである．
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